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IN THE 

DURO HEAVY DUTY HAND GRINDER 

POWER 30 WatL Output 1/25 IKR 110 VoU AC or DC, 
PLUS —General Elect rlt: fully guarunteetl Universal Motor* 
PLUS — Xew Departure Precision Sealed Pall BenrScigs* 
PLUS Streamline Heslgii — Light Weight- Cool Runiiins, 
PLUS 3" Wire Approved Rubber CfJVeref! Safety Cable* 

Comfiare thf- power uukI gc+neral j^t>er[Moatloii£? tjf tht« I1 :iyji] 
Gritider vvUli utiiei'^s Sti the Pc- Id up to f,'Iij*i)d* 

■I 'onwiLler the aU a l.'SHih H.I'. G, K, ITai'i +u-j^nt Mul-ir 

riinning: on stalc-d XciW rfepitruire l^reeisLon Bull Bearings. 

The *Si>eed—ni>li'ro?£ innately SS.OOO — provkle#! mnxt- 

mum eflieieiiL'y and smooth opernticn. 

N'ote Hie Streamline deKl^n and tlie comTiiratlv^ly Kinail 
leHH thsiFt 7 Int'iiert (fVGrall huTyili. The ilhistraticm an m tiia.1 
idYotograph taken iu a mnu's lunid. 

The alloy metal liOllJ^lns^ are pfeci^ion nvachtned for ueeuraoyH 
Hlreiigth loiTff life. 3 ^orfoot i-optilntion JtncJ a fan to draw a 
largt.* volume of aT Ixisurea a vool running inuii>r at all tSmti^. 
A Kpecially dealpned ooUet rluti-'K that overhangs tfie end of the 
housing Jeaji Than Wlti of an inch, push huiron type lock lo hold 
the fspindle when rhanging cutters, approved rotating switch 
and many other features are incorporated. 

For production or the hcmne workshop. The Bpeed^ Power, T4gM 
Welj^htN and f r]i^Lh>nlesH operation tjn precision Ball Bearings 
Tnake this the ideal locd for carving, roil ling, shaping, grinding, 
huffing, and hundreds of other uses* 



llfinler A[Ih,c 1 i- 
iiiEint (fhf.ovn m 
rhfht If* ejulrlily 

tletn li o-f cut. 
Extremely iief. 
1t trt for 

irj^llInK'. V,dn- 
iriig. iLTii] Jnbiy- 
livE, Attach- 
ment fur rJuplE- 
cjite f.'ntt]nk Irs 

[;i u'^ b.1 Ci'l. 



Send for circular giving more detailed In- 
fiFrniatlBn nn Buru Eland Grinders, Hout- 
Ing and *^haptrig AttachTnoTHs. Tnul Peat 
for internal gi indlOk, and a complete line 
of AcCOiiaorlOfl. Also Hflk for oa[a]o)$ fea* 
taring Americans flnt^at and most com- 
piete lino of Wood worhing machineri'. 



OURD METAl PRODUCTS CD."'"“ 



CHICAEO, ILLINOIS 





I5l» CONSECUTIVE VICTORY AT INDIANAPOLIS 



500 Mile Race — Clean Sweep of First 
10 Places • New Track Record of 117i 
m.p.ti. — One More Dramatic Page 1o 
Champion's Unequaled History of Proved 
Better Performance rn Every Engiire, 

This latest ma|or achtevemenc 
dramatically demonstrates to 
you and to motorists everywhere 
chat every enj;ine yields better 
performance when equipped 
with Champion Spark Plu^s. 

The Indianapolis 5 00 Mile Rate 
is one of the toughest tests of 

check and clean 



men^ engines and equipment 
known to the motoring world. 
When one spark plug consis- 
tently^ year after year for 1 5 
consecutive years, is used by 
every winner and in the vast 
majority of all cars to hnish, it 
must have outstanding perform- 
ance and dependability. 

Nothing short of Champion's 
unequaled research, engineering 
and manufacturing facilities 
could possibly produce spark 
plugs with the better performance 
and dependability for which 
Champions' reputation Is world- 



wide* In twenty-seven years 
every facility and every resource 
of the company has been devoted 
exclusively to this one product 
and the one end — better perform- 
ance with Champions* 

floyd Roberts, the winner of 
the 1938 Indianapolis 500 Mile 
Race, added a stirring chapter to 
Champion's history of racing 
achiev^ements. His average of 
117*2 m.p.h. is a new record* 
The first 10 cars to finish, in 
which not one spark plug was 
changed throughout the race, 
were all Champion- equipped. 



SPARK PLUGS WHEN YOU CHANGE OIL 

• mJ- . . .. t ..T_ ■ rv_. T _ lit - - 1. 





I^m a ti;; tnAii and 1 Iiiav4> to 

my rarin £r}H»d s-hap^. Ono thEti^ 
foun^i nut is that [ nw’d a fifw 
set nf Hpnrk plug wrcs pvE*ry HIhLJIM) 
zniti‘9. If 1 ^f> lon^ r thun thnt, th*} 
etir ti> hue Its pep — and mj' 

fiuoljne b[13M up. youi cim bet 1 
have a ejusek-up mado r«Kwiarly* 




‘The laet time 1 had my cAr overhauj^d, 
the muchanEc auld me a net nf ^ark 
pjiti: a-in^ ralU-Hd Packard -HO. They 
were dilfenfnt from any I'd ever 
aith a black, rubbiT-like proUKrtlve 
abeath in^itead of the u9uo] cotton 
braui aiul lacquer eoverlo);. He said 
they Would laAt twlci' ad |on£. 




a euriouB cuaa^ so th^ next time 
1 waa driving tbmiirb Warren, Ohio, 
I Bt«pp€>d at the Packard Electric fac’ 
tory whepc^ they make this I^aekurfl tld 
cahU*. They took me to the KPHean^h 
Labftralqry. and I aj;ked the ftral icien- 
tist I m^'t there — ''U'Jiy is Packard 
4J.0 better tiablc?" 




AND HERE’S WHAT HE TOLD ME . . . 



"Well,” heanid, arsw'er that qaea- 
tinn we hnvo to coraider firfil what 
apark plug cables arc. They are wires 
defugned to curry the tremendoiis 
aurp> of eli'CtHeity to the spark plugd 
with nut loukagu' a thick rubber iunu>^ 
lalion is the only thing Miut will 
dn this. 



'*But rubber ia an orpunzc muterial, 
It Comes from Irees^ and. like all 
Organic mutetiala Et becumea cracked 
and rotted by heat, oil, moisture, ago 
and abrafljnti. Morertver, rubber ia 
eastly aaidiz4>d by the oaonc froir 
curonu which jrurrnunds biijh lenaion 
wir«). Oxidation is like slow burning. 



“To protoct the rubber, cable munu> 
factun^rn have been using ctjtton braid 
and lacquer. But these rnuu^rials arc 
OT(f(4rtic too — both derived from ihe 
cotton plant! Theref^irn they arc 
br^itken down by bcat^ oil, moiature, 
age and abruiii|or>. So>oti the rubber is 
expuiHid, to bo eaten awuy by coronn. 




^'So Packard *et out to find some Fwirt 
of proteerion lor tho rubber insuEutioa 
which was not organic. It had to bo 
pliable, tough, and able to stand tip 
under tho moat grueling tests we 
mu Id devise here in the labi^ratories^ 
At last wtr found It — a secrct-formulaf 
tnoryumV shcalb. 




"This new eheath is a compoflition 
made from coal, salt und watorn. It 
luoks and feels Ilka rtlbbor, but It 
msistg heat, oil. moisture, abnmlriTi, 
age and corona becauLso it is t ni:n'{rutf rc. 
[t's the first nally satisfactory solu- 
tion to the pniblem of protecting the 
rubta^r iiuiulaUuti,“ 



ViK /Aa ■ 

/IUj Wt, I 

Well, to prove it to me he hrnught 
oulsumc L-irtcb mandrels withsLxdEI^ 
ferent Cable Sampled wrapped around 
thorn. They had all been through the 
same serl<>s of teata — hot oven, hot oil* 
salt water, high voliago. Thi'; five lac- 
kered cablni were cracked and ruined. 
The Puckard 440 was gni*d as now! 




That t^mvinc-ed me that he knew what he was talking about J But the reai 
proof of these Packard 440 cables is the way they've stood up in my carl 
Tm getting lietter pep, power and mileage than ever, and they've been in 
there for 20,000 miles^ with no signs of cracking. I'll say they're better! 

PACKARD ELECTRIC DIVISION, GENERAL 
MOTOItS CORPORATION, WARREN, OHIO. 
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The Age of Color 

ARE spending millions of dollars for color io- 
^ ^ day and, as a result^ this world is being changed 
from a dull, drab sphere into a gay and cheerful place 
garbed in all the hues of the rainbow, America alone 
uses about $50,000,000 worth of dyes annually. These 
dyestuffs sell, or help to sell, six or seven billion dol- 
lars’ woilh of merchandise each year because* to a 
great extent^ we buy what pleases the eye. Not so 
long ago only royalty or the very wealthy could afford 
richly colored possessions. Today nearly evoi'y thing 
we own or use is made more attractive by color, and 
the most inexpensive piece of cotton goods may be 
adorned with most of the hues of the spectrum. This 
miracle has been wrought largely by coal and chem- 
istry, and an article next month explains not only the 
importance of color in our lives but the chemical magic 
w^hich extracts much of it from black, unlovely coal. 
Eight pages of Coloroto pictures illustrate the story. 



YA/'ITH more pi anes being 
^ ^ groomed for the air races 
this year than ever before, new 
American speed records are loom- 
ing for 1938, Straightaway speeds 
of 300 miles per hour, and aver- 
ages of 275 miles per hour around 
closed courses will probably be 
surpassed, say the speed fliers. An 
article next month describes these 
new racing creations. 



Electrical Cowboys 

IV/f AN cannot stop bolts of light- 
^ ning, but he can stop elec- 
trical energy representing 2,000,- 
000 horsepower in just one- twen- 
tieth of a second. And because he 
has learned to halt this tremen- 
dous power almost instantly in an 
emergency, thousands of tons cf 
falling water at Boulder Dam sup- 
ply a smooth flow of power to Lo.^ 
Angeles, 270 miles distant, over 
two of the most wonderful trans- 
mission lines in the world. All of 
which makes an interesting story 
for the October b^sue. 



Flying Wrangler 

O OUNDING up wdld mustangs 
^ is exciting business under 
any circumstances, but flying an 
airplane into mountain canyons to 
rout out the horses, then using the 
plane to chase them into a blind 
corral is not only thrilling but 
hazardous. That’s the way Floyd 
Hanson earns a living, and a writ- 
er who made a trip with him de- 
scribes the experience next month* 
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STEPPEMJP) 
MY GASOilNE MIliAGE 




what one of the mlLUona of uaera of Pyroll 
unys: "J houffht Fy rati for my /rfj> home arul faunti it 
stepped up gatoline mileage 2’^ mites per gatton and 
my motor had more paurerr’ 

Whether your enr is new or oJJt It needs Pyroi!, In 
older cars, Pyroil cut» out carbon, ftum* kludge. Frees 
valv'ea. Safeguards against bearing burn outs. Re- 
duces friction^ overheating, noise. 

If your car !■ new, Pyroll nlU break Ic In without 
abrasive wear. Prevents ruinoin corroii'ojT (ncid attack) 
that causes early tlepreclation. It^a the unmatched 
Pyroll flljTi with its inarvetous Ingredients that does 
thig. Does not drain ofi. i'akes greater shock (»ad. 
Ver only a few ounces of Pyroi7 ifn fuel tank and 
crankcase give you these many benefits! 



Get better performance. Get Pyroll at your service 
staclon^ today* It saves your car. It saves your money! 
Manufactured and Guaranteed by Pyroll CompHny, 
Wi V* Kidder* Founder, 5^ Py'foll Building, LaCrossC, 
Wisconsin, U. S. A. 




NOTHING FINER FOR 
NON-ABRASIVE NEW 
CAR BREAK IN! 

STRIBUTORS: 

CHECK AND MAIL 
COUPON FOR FRAN- 
CHISE FACTS* 



SIMPLY 
AbD TO 
oas a Oil 



PYROIL company^ 

59 Pyrell Bldg*, LsCrotte, Wit*, U. S, A* 

Please send me further important l*>roit facta. 

□ Also send detalla of your plan for DiStrlhutors* 



Name. 



I Addrcaa. 

I City..... 



. . . .County- St ate 
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you earn extrR money in «pare-time work , , . to profitably develop a hobby 
* Id ifiiin ad.va nt^e tticU t Lbrough ilOtUe study,* Other bof^ke for en te r tain men C 
and Tocrcatiun. 

Sucee^Aful busineeeee , , * profitable sitlelineH , , , cfnohled inenmei) » , « have 
reeulte<l from a eln^tc Idea. Popular Mcchanjee are filled ^itli money-’- 

making Ideas* Sclcet from the lint On thin pa^^e, Profit 'a'ttb the lateet u&d. 
beet-proveu fuels — ideas and informaliun, 

SELECT FROM THIS LIST 



AUTO POWER: A Sue, praetleul t»Ddh otl 
wJihilicLe uutq ireELei'iuors Jiciit rQnirerilnE 
"AI[Kl?i T'' sml otiirr uelIIb Into HQ juij 
ijiisiit'T tLoo. 

EASVhtTQ.MAKE TOYS: rarle<l and 

nriii'cl LLeEIlKhI- JUA-L llln llilnE for tlie liauic: 
norksMan or :i Eulde tq an InSerpiUnj smaJI 
bUEinets. 

BOAT BOOK: Itetently pUbliEtisd* Sccanil 
ediLaDEt with rll addltlnnsl bemt-fl. It LI I Id your 
{nrn bojt. Full dErtCLlonx and detail a lor 
all typea small plearura criift. 3l!l pujOS. 
lllustratid. 

DVKC'S AUTO ENCYCLOPEDIA; Workr» 
Greuikial: Auto Uodk. >ovr litili qdliiojj jnsL 
Dul. N'otr maro t1ian ever lieforc the Hi1v 
booh for unld and shop mf^hunlcs, 1 
pagei, 4.4UU lllusiratlqnt. CldLti. {G OD, 

MODERN RADIO SERVICING: This Eidio 
luaai'p ""Itwk of KnOirlcdire." hy OhirdnU, 
coviTB oi-erJf pliaw ol rtidio sen-leine today. 
l.:i4M] Pditot. TOG IllLii. !L0b. 

AIR CONDITION I NO: By Rlesbetk. Thii 
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nirBs concern. ££.2j. 

A. C. POWER WIRING: Just 
puhliahed. .V complcle [realise 
on Iho praoiloaJ ngipl Icatlona 
and UBes tjf ullernutins current 
for power. Hfl ijufos. Ill us - 
Lratcd. £4.QQ, 



2000 WAYS TO 
MAKE MONEY 

A THOUSAND WAYS 
TO WAKE (M>DO; 
Tried ahcl Tcsiied Meth- 
cidu ihat Work ^ — That 
Yrni Too. Can Use. Flow 

hundreds Of men mado 

theJr first £l,(i(id In 
their own buiiiaesa, 

MONEY MAKING 
IDEAS: l(l[MM[nare lime 
ways to mako money, 
Fracrlca.1 h tl i d o for 
ymin£ and mlj^lle laed 
men and wimen, ptu- 
dcnis, boys, girfa. (L.tld. 




CARPENTRY AND JOIN- 
ERY work: ,411 detiillB ot 
huuar hullLlliiM: fruming, 

hnnilini; purUtliioa., ilnoi-*, 
wiuduws, cnriLlni'S. etc. £3.Vh. 

ELECTROPLATING: With 

eopper, nickel atkd dllPtni- 
um. .\ ted^nical hidleiln of 
latest metlimlB, formulas and 
trailc aucreu. Cleaning, pnl- 
Ifhlnp. Inifllng. eLt 91. Ub. 

SHOP NOTES LIBRARY; 
5 vql, SUtlb Wonderful shop 
Llcas. Val Limes rcprinleLl 
jmiiunlly from yhop Kolas 
Bectiou Popular ,3JeebanlC». 

tlfrlKi. 

WIRING: Approved ecHm^- 
Wpy nicthoijs for liomea, 
huh Id lugs. Standard up-to- 
date book meets «y«ry re- 
qulremeau S£.Qb, 



SEND NO MONEY— BOOKS SHIPPED C. 0. D. IN U.S. 

Select Loolts from list above. Help yourpelf to mot*e profitable — 
more enjoyable dayiii. Semi No Money, l^ay postman above prices 
plyg postage, {C.O.D. in U* S. an^l possesslcma only), AG,a ten 
centa for each book for postage If remittanoo la aeni wlib order. 
Act Now. 

POPULAR MECHANICS PRESS 
Room 938 — 200 East Ontario St., Chicago, III. 




When, writtttft to odvt:Ytiserii Ptinufn r Afz-i'Ji jt irpVse 








SOME FUME, EH KID? 



■‘JEHOSAPMATr' said lIic fiicriiciii ‘^Clesn 
luicl svvkcli to mild Sir alter R^i- 



FIREI FIREl Ciical ckuuk tj| rancid smoke 
Injuring fjtmi tlie wiiid^sul i'alse atanm It s 
fust a pil^ehi actimil A pipe jammed full of 
Home licIMiic liraod cd smokLi]$r [ohytco. 



FREE BOOKLET [eLIs how to make your old 
pipe tute berier, swvcceti how to break in 
a new pipe. Write for your copy today. 
Brown & W'ilLiyrnson Tobacco Corpora- 
iJoD, LovisvilJi;^ Kentucky^ Dept. P-iB?. 



TUNE IN Yummy Dorjfy and bh /ujwtfffj Erery 

Wednesday eveningt comi-iQ-catistl^BC Rtd Nttutork^. 
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Plan Your Future 

Choose Your Field NOW For Success 

Will you master fate or will fate master you? That’s a question deserving 
your honest answer * . . right nowl Actually it is all up to you. You can do 
with Life almost what you will. LaSalle will help you establish yourself for 
real success by providing you with the comprehensive, specialised training 
for which it is so famous. Choose your field . * * now! Check the coupon 
below for the free booklet you want us to send you* It can be your first step 
toward assured success. 



Opportunities In 

Traffic Management 

The field of Traffic Mcmagcment oJf ere real opportunity 
only to the man who knows. Spare time stuuy and the 
will to succeed have pushed scores of Traffic employees 
up the ladder to financial success. Many LaSalle- trained 
traffic managers — both in the railroad and industrial 
field — now command salaries of ^,000.00 to $5,000,00 
a year — and better. Investigate. Find out how you can 
qualify for these higher pogitions through LaSalle home- 
study and guidance. 

Law for Business Success 

And it isn't necessary to practice law to get this 
Success. In fact probably most of the men w^ho study 
law today have no idea of taking the bar examination 
or becoming lawyers — they want law training to give 
them mastery of men and situations in business. You 
know that — 

{ 1 ) the man w^ith legal training is a leader — ^not 
a followTr, 

(2) legal training keens your mind — clears away 
the problems that stump the ordinary fellow 
and makes you master instead of man. 

(3) knowicdgcof law simplifies the complications 
of executive work. 

(4) Many top executive places are filled by men 
who have studied law* 

No matter whether you are in a big corporation or a 
small_ business — in a great city or^ a little town — a 
practical knowledge oflaiv cannot fail to be of real and 
vital help to you in making a more successful career. 

In every state in the union you'll find law-trained 
men who came up through LaSalle* What others have 
done, you can do. 

And LaSalle offers either a full law course leading to 
LL. B. or a shorter busine^ law training — whichever 
you prefer. All test material, including valuable 14- 
volume Law Library. Training comprises the most 
effective features of modern law instruction. 

Executive Training 

Executives who are efficient managers command re- 
sponsible positions and good incomes. And the need for 



trained executives is growing rapidly* We train you 
thoroughly at home in your spare time for every type of 
executive work — teach you the principles and practices 
used by our most successful business leaders and help 
ou develop your management capacity^ — by a training 
uilt with the aid of outstanding executives. 

Become an 
Expert Accountant 
The Profession That Pays 

The demand foj skilled accountants* — men who really 
know their business— Is increasing rapidly. New state 
and federal legislation requires much more, and more 
efFident accounting from business — big and small* Cor- 
porations are in constant need of expert counsel in mat- 
ters relating to Auditing, Cost Accounting, Business 
Law* Organization, Mana|jcmctit,^ Finance. Men who 

g rove their qua Lificat ions m this important branch of 
usincss are rapidly promoted to responsibl'e executive 
positions — given an opportunity to earn real salaries* 
The range is from $3,000.00 to $10,000.00 a year — even 
to higher income fibres* 

Under the LaSaile Problem Method you can at home 
acquirer thoro under standing of Higher Accountancy, 
master its fundamental principles, become ex|5ert in the 

1 practical application of these principles* — this without 
using an hour of work or a dollar of pay* 

Your training wull Ik under the direct supervision of 
a staff of legal* organization and management special- 
ists, business efficiency engineers and Certified Public 
Accountants. 

Preiiminary knowledge of bookkeeping is unnecessary* 
We train you from the ground up, or from where you 
now are, according to your individual needs. 

Mr. Salesman: What*s Wrong? 

Why arcnT you making more sales — more money? Is it 
you* — or your proposition? Check up first on yourself* 
Other men — no better than you — have found their 
earnings jump and stay up when they trained with 
LaSalle, Literally thousands of men — ^many of them 
years at the game— have increased their sales volume 
and earnings through home study with LaSalle guid^ 
ance. Sound— practical — usable — right from field e.x- 
pericnee. Train for lop-notcb production with LaSalle* 



Adult 



LASALLE EXTENSION b„., D ept. 964 -R, Chicago 

1 would like to have your special booklet — without any cofit or obligation to me — about iny 
opportunities and your success training in the tkld 1 have checked. 
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n Law t of LL.B* 

□ Trslflc MlnaiiGmeDt 

□ Modern Salegmanfhlp 

□ BugJoesi Mauadeoicnt 



Name. 



□ Commercial Ln*w □ 

□ Exiwrt Bookkeeping □ 

□ C. P* A. Coftctitdfl □ 

□ tndostflkl ManiiiiGinCiit □ 

□ Modern Forem ana J] Ip 
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Bualneaa Oo-rrospOndeace Jr ■ ' 
EBective SiKftkJDS 
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OWN MASONITE 



GARDEN TABLE AND DIVAN 



All tLift comforis of home In ihe garden! The table 
is made of a carriage wheel, with a durabler weather- 
resistant MASONITE TEMPERED PRESDWOOD top. 
Ydj can leare it outside afl year rounds 

The luxurious lawn-barrow divan is just the thing 
for long, lazy days In the sunshine, A natural com- 
panion for the carrlage*wheel table. Sturdy- As easy 
to move as a wheelbarrow. Sunshade and seat are 
MASONITE TEMPERED PRESDWOOD. Sad-rest Is 
MASONITE pUARTRBOARD. 

Mail the coupon today for FREE wo'rking drawings 
and assembly instructions for these two new MASON- 
ITE masterpieces. Start building them at once with 
Genuine MASONITE! 

MASONITE 

THE WONDER WOOD 
OF il THOUSAND USES 

Misfiii&iF^i rnoeucT 

LUMRER DEALERS EVERfWHERE 

ropjrleht LD33. M»:saDtt« Cerpeiatl-cin 

1 

MASONtlE COfiPORATION, Dept. Pht-4 ] 

I 

I 




MASONITE 



SOLD 



A 

&r 




11T W. Washington St„ Chicago, III. 

ing I 

the 



Please send m« FREE working drawings and 

MASOKITE 



afiembJy insfructions for 
garden table and divan. 



Sfvte 
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iMPORtANT NOTICE 

It is the Intention of this magazine to provide rsadem With 
Jnlcrmatlon regarding the latest developcnents in the mechanical 
arts. W« take no respanslblUty as to whether the disclosures con- 
tained in our articles are covered bp patents and advice readers 
to investigate this subject before making, using, or eelllng any of 
the products. meehJnes. or processes described, in order to avoid 
possible llabUity f'Or patent inrringemeDt. 
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Without cost or 
Why/' and full 



EOX 5S22*J, bCKANTON, PENNA, 

obligation, please send me a copy of your booklet, “Who Wins and 
particulars about the subject before which f have marked X; 
TECHNICAL AHD INDUSTRIAL COURSES 



n Arrhltoct 

G ArrKiti^pjirB) PrartAcnu 
G BuildiDC EaliQi&linK 
Q CoDtmcTor t.ml Huii'itr 

□ Structure] Dtafianuiii 

□ Structum] Ehjinrrr 

□ M&najceiiient. tjf In'^nnlioiH 

□ |{lntrlc-nl I'lnjcinvrr 
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G Icidiutrijil Manac^rtHDt 
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D C(Mt ArcflUnCiint 

G i\ ADHitin Lqiit 

G Home } Imnnin'k Lr^ 

G I'rolfwiioRiU L>r«DBUuLio4 ^ul 



□ Shvfit Nfct*l Worker 

□ IlGiilermiikH 0 r 

G TisLEErdipih Etvi{ii3Hr 

□ Work D Kidio 

□ M^iiauical Ecijijiie^'rLnji 
n erltanir.al Uth.! CHnin.n. 

G MEchjnivt □ 'i‘cKi]c[L«k«r 

n Eaitrrnmaker 
G Diesel EiLKiiieii 

G Aviaiiou HnEtci^ 
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□ Auiq! Tdctint-eiAD 

BUSINESS 

G Bookkerpltjx 

G H^ortlairial Work 

Q Spirnuh 

□ Fretvfk 

□ SaJ-eanianBliJ-p 

□ AdvenuiuE 
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□ Erida^ Eimiti^r 
G SridEO pjui Hiillrlliif ForemaD 

R Chemistry Q PbaTuiacy 

C'CHot JVIlulnE 

G ^|inn F'orf’''man G Firs HuoMa 
G Navic&tion 
G CoUoD ManufadturiDB 

D Woolt^ti Mautiiaoturtoc 
G ARTIBuIttlrB 

□ Fryit CS row IRE 

G it'-Dujtry I'flrwiDa 



G ScliiHitl Rubiecta 
n HieIi SchooL RutiieriE 
Q ti'ollrifn I'rppiurnloiry 
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□ r'artopniqia 

□ L<xi«riDa t^Liiw Cuda 
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DOMESTIC 

D Adv-Rntw^d DrnMniEkinE 

UwianiDa 



SCIENCE COURSES 
□ Fowl* nnd Cwk^ry 

G Taa Room and L'afct-rria ^lauaMeJurJiti Chicrwa 



A’dffitf AfE, 



.^iddrefj. 



State f"osition. 

If kou rsBub; in Can^d'E^ ittftt (h-i« ^aupoA to the JjiierrtdfiaMirJ tMj-r^PfldEncf Canatfian, Lipnifrdj 

// ffMI in lEiwj Amppn ta i. V* S-^ 7i JCtni^nos^j Ltndvt^t W. C. t, Enolot^ 



Ai^ntfcais Omada 



Are you ‘‘going places’’ in this 
world? Places like A Better Job . - - 
Better Pay , • . ^ BrigMer Futfire? 

Not if lach of training is a perma- 
nent stop-light on your road through 
life! 

I, C* S< has trained thousands of 
amhitious men and women for big- 
ger, better paying johSi Can they <io 
as much ’for you? ThaPs for you to 
answers And mailing this coupon is 
a good start tow^arct helping you 
make your decision. 






f6MMkW 

AtlMME 



tills 



Eiii iiri-iEt am I be ytiur "-tiwn 
bossfif/’ Vou c:ki li'urn AT IfOMli: tn 
yovir tpare time tJila gimpfe, pract!- 
cJil ti'iiy, Ther' ‘g a IjIk' luluru 
fascLratlnjir pJ*tifUa|>Je 

Oelti flip men and wuixieTi ef 

Etll ngee. pkiaSELliL 

hoars a \vppk whouM Klvt; 
you the abJICty to earn good 
nlariey. 



COMMERCIALART 

CARTOONING AND DESIGN- 
ALL IN ONE PRACTICAL COURSE 








Out proven inetlTod of loKU^tloii ineJudo* 
everv priuich of Comitne^ial Atl,. and ypuk- 
arowlnim nre el^en tin? ram.’trtiop anrt oriilclsm 
of cxpeKenepd Art luimicioi^. You sinrt n>-' 
drtwIiiH line* and In adv.-meiniir from 

JoKMin 111 iciatnii yrtU. I^CPlVO fill Ihe wnwLra?'- 
liiH? htiLp you liOtO. 

lT*ff AC 

-TMOAt 



A 



FraiA a tlmpte frimcwork ta the 
hnure. Art made taey by iftnple that 
tli« dverafle tureen can fullDiw. The ataeve 
cfi« ef the key pa$ei fa eur lliuetrated 
LtFE CLASS COOK Included in eaurtc 
TIVO ARTISTS' OUTFITS OiVEH— AT NO 
EJtTHA COST] in- 
tltldt-t Tve-rvthlng 
yOM niwEl to 
ft^rted ill Art. Mail 
coupon today lor 
cumplrto dutaila. 



PICTURE 
BRINGS $25 

— Mfaa £ 3 . A. HUI 
nf UCtlar 
Kab*-h bold 
VAvvnI nlnllllfif. 

Ojlfl |Ui.aJI pittUTB 

far f'Se. 

$500 IN 
SPARE 
TIME 

— E. GBRiilrp of 

d?li-iboyc&nd 

jiVDrBget; tliaL 
MiiAuiit v*r 
fur *pire limn Art 
work. 

NO AGE 
LIMIT 

— 'Et K botof ef 
U illBitnk. N ^ 
ta ^ au fr l»B. he eh-- 
Tailed *ii.k WSA. 
H#B hiid eevbfal 
picLwea Jh oiluthilf. 



Shows How 




washingtgn school or art 
S tudial29Er ms-15th Strata N. W. 
Waihln^onp D. C. 



I 



1 am liilrrtEied In ieernlng to flraw. Wlihcutt ahlleatldn. 
please e^nd me a; copy of your Boo^l "‘Art tor Pieature 

and Preflt.'^ 



Jiame. — — .... | 





EE ; TRY 

SUNGERLAND 

RADIO KING DRUMS 
MAY-BELL T p “1 
GUITARS 



Umi't 



Guunr 
MnncloIlD, 

Banjo. l^lM- 
trio Gultara, 

B u f t e l» or 
Drums until ybu ^ 
have Been and - 

tried the i^llnjjerland 
May ‘Belle. (Juar^ 
antee<i M ore for y out 
Money. WenderluL 
snappy. 
plbaSMkjj; LOn^, 
equal In prlee. i^old 
on easy paymeuta 

Ailtl K iJaFn free trlut ^RjH 

by all leading music 
denlers. 

Cut tlUk M0r. Out— C b<hI lihr 
Sl.ee Credit. 

Aik fvf iBrpnnBthmpn Hpw 

ha OrnbiH Dtiub hjid Bii(Ib Ch^. 

fl«i£ IGF Um eutulkn-, WdvtMJi 
kiutruiPbiit WBiitad. I^xila l<MlB;y+ 



Gone 

Ktups 



^You Can Regain Perfect SpeecTi^ if you 

STAiMER 



ft 

M Sand tod&7 for beaiitlfUHy ULuatmted book entitled “DON"T 
M BtammilH/' vtiich descrii:>e 3 the Isofiue Unit Method for ihB 
nol«ntiao oOrTBdtton g( etanuuerlnE and etuttertiiE Method 
W sugceeafully need at Bogue Institute for 37 yeatg — elnee lOUl 
Y PSndoraad by phyalcljuia, t uU ilQ forma tl on eoiicLTnlng wirt^f 
dI Btammertnf Beht free. No oblieEatJon. Beal am In N, 

Oitpt. Circle Toner « IndlanapDlls, iDitlaaa.^ ' 









A NOH-FftOftT 
COLLEGE 



ENGINEERING 

Bieh^Ier pf ^irlcncp tJearei:'* — Iti ALilcrnotlvH. 
A«rDneuilcj.l^ ArrhUrftuml, Chemical EJfN-tPJ fTi [, 
InnuKiTiBi and Alpr-ii.iiiippi: rpi>Lpf‘criiin‘] Mphicfh 
enjuipmenL AH cnlJpse aftlvJiJifB.. Jjnw uultJon. 
ludky fur 

LAWNENOE INSTITUTE 
OiF lECHNOLOGv 
IStei 4 V'BB 4 l« 4 ird Are. 

DETROIT^ MICH. 



CATALOG 
ON REOUElT 




FOLLOW THIS MAN 

e«*t 0 [>«i^tor Nff- It 4 n tlM JbbI 

hamafaif daim di^crabii -CauntBrfiil Cnhi. TtU- 
LbJl fiiMW prirtf ip DiuciderPl ivI'b iikidl. 

Tilt r«n^irtiliBl Jt-tporl 
0 JI#rU(nr ATb. 3 S 
fa i| u dtiv/. IFritr far Lf. 
bm • Attwter Rfluntlilr Salwr 
YOU rui tiHvrie B yipier IVIbI EimfI. Jit IwitfttL 

fa j-aijr ipt™ Uinfl. It *mtJl tobI. WtIM Itt dch*- 

lld 4 tiU)il liiili pApm-i aod dBtb.Ua. LitiCfBliua will 
[JP Bcra only la i/^fWML* bfaUBi Lbiib' ucb 

INSTITUTE OF APPLIEO SCIENCE 
liK Sunny ih>« Aw*. 

DipI. UK Cnit*rB. III. 




31 AIL 1 Olt FIIEl!; lAHIU^tATIIIN 



BROOKLYN 




TRADE 

SCHOOL 



1117 Bedford Ave.j Dept. PM-64 

Brooklyai KeTfr York City, N. Y. 

O Dieael ErtEinee 

O piewl Teohnicnl □ Oil EuroeT 

□ Aviation Mechanic D Welding 

□ Aeronautical Teehnieal 

□ Auto Mechanic □ Talking Picturea 

□ Rorrifieratimi Q MaHiin* Shop 

□ Radio and Television Xfechnniio 

□ Air Conditioning 

□ ArchitecturaJ-Mechaiucal Drafting 

□ Eleetrieal □ Window Display 

□ Armature Winding 

^ . 

Addreir, 












Many make 530*50*75 a week 



I will train you at home for many Good 
Spare Time and Full Time Radio Jobs 



J, SMITH, Prti,. HMlDnal Radii? tnititutEi 

lull 

Tlir iDUin trho Ii£s dtrectcri Lhs ligone sUicly 
Imt^lng of Itiore inrn for Cti? flaiLlD IrHluylrl' 
tlmn other man Lti j\mcrle^&. 



Broadcast! Ilf stations 

EmplDr ma n enrlnorri$F OOcralOta, Inatal' 
iflUun and malntoELunoo mon for fosolnatJn^ 
iobs and, pay uji to i5.l>ni7 a Jea^^ 



Do roll ‘Hunt [Q muhci mom nionor^ Uadio 
olfera run cniiilr nE'^'iirNaii 11 Lod Fur iioll 
purl [IE $t>arc iJiiio Mpii full lime ^ul?s. \^iu 
(lon'L have to pi re up i'aur rruit-nt Joh, 
leave Liomw WT BlJ-tiiul a L^L <J tUt/iLLj Lo 
bocome a Hndfg l:]suorl. 

Matty Radio Exports Mako 
ifO, $50, $7S a Woek 

Radio hroadrastinp StutiOaa cniidoy rnxE' 
ne«F^, oporxiortr ttullon m^mixeri amnl p;«; 
up to Sf'.FlOU a rciir. Fisinr Rudio eeU In 
Ellute lima puj'a Qianr Itidil to a r?ar 

— futl tEme repul r Jolit u'Ltlr EtadlP labber!!, 
maiTufftcturers am1 dealers a raik'li as (30 k 
S.'O, STn a. ^veck, ^fanr R^idEa Eipert^ 
even full or part time Radio Bulea and rs-^ 
pair buslnenses. KndLo inatutfueturi'ti umJ 
Jol^hers employ t^^^iers, Inspeetom, foremen. 
enxLncers, servlrcmirn, up lo Sti.IMm 

a ;ear. AotOTOOldlo. Dolire, aviation^ eoici ■ 
mervetuL FiudEo, loud tpeaker ui-o 

peu-gr fields ofTfriTiR' edoiI oppurtunltEea noir 
and fur the ruturc. Telcviaion promiaea to 
i!ipen many ^ood jobs toon. Men I tralneJ 
har« EO(nl Jobs In iliese brapchi>s of Rxdloi 
Read lEtelr leltcrHi Mail «;uT>cia. 



lUadc £OOk 1 spare Uma m«]c>' — lo SnOll 
B ycar—for hundradii. | .A|^^t> GlV'C YOl' 
A JIOI>EhN\ I' It O F E H it I O X A L ATX 
WAVE. A EL IH'JtlHISJJ U.img SET 
SFIlVinxC JX^TltlTMEXT TO JIEU- 
FIX SETS QrirKEH — HAVE TIME, 
MAKE MORE MONEY, 

I Give You PracticaJ Eii|p«riaffc« 

1 send yuil Epaelal Raillp ego Epmcri L t shoiv 
jDU iLdvv Id candurl fYiH^rEnlejiLK, huild elr- 
cctlis EElustraOnji Impgrcunt principles used 
tn moi'lern UsLrlla recelTera. broxdeaal ^tationa 
and luud speaker InalatlaM-iinA, I bIidw VolL 
huMT ID build lest in If appjralUi fDx USD In 
jHiirfl time work from tbis ecpjlpment. This 
.SO^Kb cnc^Chad cf tralnlne niaki^B learning bL 
lioniD JnterDslIniT, fatclnatlnej pmetleuL 

You Got a Monvy BAck AgreemOfit 

I am sure 1 can train yuu tucceBHfuily. J 
sErea In wrlilmt to refund ecery penny you: 
pay tne If yon nar EatlBdad wltli my 
Ees^nns and InalrucEion Hairy loo uben you 
flnleti. ru scmi yuu h copy of this afreo- 
oiBiit T^'Liii my Free Book, 




Set SerYtetn^ 

ftpare llmo net serf- 
(elHF pays many 15, 
^to, I1& a week e^tra 
^blle loumtiiif. Full 
time seirlcinE pays aJ 
mvErh as (211. (50, (73 
B i^eelL 



Loud Speaker 
SyxteiTK 

Uullillnir, injEalliniE. 
^I'r^irinir and □pLTail- 
Enf! public uddraaa 
ayslenu an at iter 
krvwJne ttdJ fur men 
weJI [rainiMl In RdiHo, 



HERE'S PROOF 

that my training pays 





SXe Hlonthly in Spare TIitid 
‘►1 ii-rirh OP 1-53010 pnrt Unip. Atlll 
hC-tdanS TAy riL'jtnjtar JoU,. Since cr,- 
kTilllllE oeveii yean :tiirchi I haul? uY' 
erased nrouml sa-O ovary monih.^' 
JOfCH H. MnniSSETTt;. aoo VHIi-y 
St„ ManeneEier, N. H. 

MaltM CXO to SCO 
A Wrek 

'^] am tnoKIne Polwocn 
SliO and sen a WDuk 
afU'T alE cjtpDTiFeB ara 
paid. aiid I artii traltlrvi; 
kll thr H*dlG work I c?n 

take aart? of, tiuinkif lo 

K. It. !.'■ II. TV. spAN^fj, 

[.EH. lifliA S. C.P.Y St.H 
Knoic*-'] 3 If?, xenn. 

Opevrates Public AOdreia SyBie-m 

^■>1 have A position with 
Anffcli's CIyIi Scrvlcv, Dpcrai.in.:5 iht? 
Public Afldn?j 4 .?f ^yRlrm Ip Ihr'dly 
Halt CoUfiCEL. hly Jiulnry ia $JTO zi 

TTioptb." n. 11 . ROOD, R. laO, 

City EUIIh tjoa AnfiOlOif. Collf. 




Find Out What Radio Offers You 

Act Today, Aluil tbe coupon now ior "itlcli 
Benrarda In Radio." It' a fraa to any fcllovr 
Ohi'Cr IH ycard eld. It pnlnts oLU ILadio'e 
fPlK time uml fuU time □ppnflUnf [las ami 
Iheoe cominsi In TtfleviElDn; tails abuut my 
IralntnK 111 Radio and Trlevlslon; riliow? 
J'OP iHters rrnjm men 1 irulncd, iBlIlpgr i/riiai 
they arc dolriK and carninff. Ftml out vtlut 
Radio offrrs VOT ! .viAfL fOri'ON In an 
envelope, or paatc on A pnatcard — NOW't 

j. E. SMITH, Fref. National RaiRa Inath 
tute, Dept. iSfP 
Waehiingten, D. D. 



Thore'i.A Real Future In Radio 
for Well Trained N|en 

Radio alne-ady eJve* Joha to more tlmn 3A0,- 
dl)0 people. Tn 1037 Radio enjoyed Dne at 
ita rjiost prospcnius years. Nearly ((jbO-,' 
oun.liau wortb of oeni, luhea and parte were 
Bold. t>rer ~ ,0110. HIM) bcinia Ileillaa were 
S^id — ?5,bOt).QOH homeR (4 out of FI In Rib 
F. S.> llQw luve one nr more seta. Over 
l.SbO,Mb au.t« HfulLoi were soit!— 
cars now have Radfoa. Every year miLlion^ 
of .RBis Kti out Of date, are rcpiaiied with 
newer moilel*. Every year mllUoni of dol' 
IftlX are Bpent on LranBmiLtinjr ayulp- 
ment, TelcviBion dcTelopnlenta, itc. Tbt’ 

(3ft, S50, fTS a week Joiis have grewn 
from a few hundred Sb yean b£d [u 
thousanda tmlayn Ami Ra^ilo la etitl a 
yoiiHg tndutlry—flevel.fvpltii{ fa*t. 

Manv Make $5, $10, SIS a Week 
Extra in Spare Time 
While Learning 

The clay you enroll J utart BendiTur 
Ksttra iMonry hToIj Slice ta ahovilnK how to 
do l-tudlo repair JoJid. TbrrjUKbOUt yOUr 
training I tend plans- and ideas, that 



J. E, SMITH, Prcaident, Dept. SJF 
National Radio Inatltnte, Wuhinfrton, D. C. 

Mr. fimltTi: Wlthotn ntdiiratini? iru*. tend "Rlcik HewiiYd" in RbiUd, 
lin t'"'* OppoYLUnl|di-A In nadic mid ejsiiLa 

{n™ee^rit?^r7llnr'r ^ h-eeome ^01 a 




*' i*-htrh 
L]i» yuur 
EiitlKTU. 



N AMK , . . . . 
AtJIHtEflS . , 



CITY STAVE. 









^PfRHAPS 
IT [5 FOR 
ME- liM 
GOING TO 
WRITE £ 
I FOR THE 1 
, FREE BOOK 



^ / r j 

O 

^ AND TO 

lirrlTHAt 

Vj"' I ONCJE 

fDOueiti 



eiLL^THER£^li* 
GOES THE ' 
E4EW diesel ' i 
LOLOWQTWE I ^ 
HELPED DESI^kA 



STEADY WORK 

Nta.rly aEI Tnarnifa.ctur]np and 
confllructloii BlartK un the drnft- 
Ine table. Thia meanfi that the 
di'^^LftHiYian la one of the flrat to 
be hlt-e^l ainl one nf the laRt to 
be laid o(T. Tlraftlnff Is a stead 
1ife*ttine job tbnt a man rnn 
heep ♦ - . without fear of re- 
duced wa^e? as a repult of erotv* 
Ini? old. In faoL the ohleT a 
draftsman becomes, the more ex* 
perienr:e be ban. the p-reater hjg 
earnlne capacity should be! 

WHAT A DRAFTSMAN DOES 

Somebody gets an Idea, A draft^- 
mat] Is called Into the hosa' of- 
fice, The idea is Conveyed to 
him. He (joes to hia draftliifc 
tablp and puts the Idea nn paper, 
Jt may bo a new kind of nut or 
boll . , » even such a simple 
tbUM? a* that may provide week* 
of ifood pay for the draftsman. 
It mtifiit be a milo-lont; brldi^e 
+ * » a horee-pow'er motor 

... a new kind of elevator , ^ , 
an Improved tipe of railroad 
locnmotlve, Itlirht now drafti?- 
niicn are w'orkbit^ on 200 pasaetk- 
airliners! It miffht be any- 
Ihlnft, but the Llmftsruan has to 
be called In llrst . . . and hi' TS. 



GIVES BEST chance FOR PROMOTION 

The draftsman aUvaya Works directly with the im- 
Ijortant men of the origan I xat Ion. It may he the 
superintendent . . . the cii^lrteer , . * nr even the 
prospective buyer wfth whom he eoinflullrt. T?e- 
cauBP he cornea to know the boss bq well, he uhu- 
ally j^etH first consideration when a new, bettor 
Job opens up. 

YES. THIS AD IS IS FOR YOU 
LEARN AT HOME IN SPARE TIME 



It tnuhcH lUttt dllfprUnrr wbat you Iibtc riene 1>ef4ro or wbiil 
you ir* rialnj: now . . . thl» ml if fer you. Whoiher mu fan 
draw‘ cr nut . . . Lhli ad Li Still for you. Tbe suecHiis df our 
fitudenl* sml |!r«Llu4trS Indicates thst no apedil lf.leiat nr 
tJufHition are needed lieyorw^l tbitt eoDtalned! In nor trAln- 
inn. Anrt yini ran (hi* irtklnlnK at hane . . . 
eilt Jllrltkf up >tHjr JeiIj. The lesanni iro siniplfi, 

easy and j'cwi proerrM rspidly tn your uoal. Uemmi- 
ber . , . nc tnalLer what i'xiu Are dalnx now , « ,, 
the ereat ftelrl of ilrAftlng with all Its rewards, 
Is unen to you. 

DORtT GROW OLD AT 40 . . . 
WHITE FDR FifEE ROOK 

Brttln at ciitK to train for a bin draflliiK Job . . , 
so that yaU i^un be indeuendent and aelf-SUlkpOft- 
iH'jrlinit now . . . and In later years. A draftinj; 
Job will help jou to liic^reatie ynur eamina powirr 
more end mere m time nn. And by h dolm you 
will be bLiLe to do fer □]orc for yourself and your 
family than If you try tn continiiD as mi untrained 
man. Don't bo me of tiioRe wlm Koes dowil-llill at H?. 
Itecome * drafuman . . . enjoy prosrestl . . , cfintent- 
Inentl. . . i^deIle^.Ll[■nl^e3 Write at niK« fgr Flll<;i<l lUJUK 
Haw lo Beromo n Dfafti™an+'' Jt explains erBiylhinir. 

American School, Depl. DD-G45, Drtxelat SSlfi, Chicago 




in 90 Days at Home 

Jlubdreda of men and Wdltkisn of all aireil IS^fiO make tlb.OO lb 
S2Q.no In A I liable doy bItIps sclentlfle Bwedlhb hlatsa^e tHA 
Hydro^ Therapy treatncMs. There la a bio deaiand frum. 
Hoipltais, Banlrarlums, tduba, Dfieiora and private palieota a4 
Well B5- opportunities for estnbtl>lilnB ynur (!«n ulHce. 

J>nrn this Interest in« rootiey-malrJnj profession in your inffl 
home by mall, thrntliOh our horde study eourie. Bame In- 
rttnjetilTf BE in our .NATIONALLY KNOWN resident kIimL 
A dlpmnaa is awArdsd upon fciiapletltin of the courBe. rouras 
fan he completed In 3 to 4 monthfk. Elsb ^hnol 
iralulPB it nut aeoEasaty. Uany etup blB' money 
Whiln learning. 

Anatomy Charts & Booklet FREE 

It^broll now and we wilt iuelude unlfarm p(ut, 
tnedieal dlctlDnafy, p&tt-DLtd reducing mllar am! 
Hydro-Therapy su[iplEea wltbf^ut eytn wsL 
reduelmt tourto alone may be wurih many iliuei 
the uipdefl tuition fee. 

Send eeupon nti'w for Anatomy ChaMt and booklet 
cenlalnina photearaph^ and l^en from sirtcesifuf 
trraduatea. These ‘will all be sent poilpaid — FREE. 



The CoIIcbo of S-wedish Hasiage {Suctaisai I* PsIiinEl CsltcB* *1 Ritucti 
Dept. €fr4 — l$QI Warren Boulevard, ChlEaoe. 

You may aend me FREE ami postpiild, Ahatomy Cherts. LoolUrl run- 
talnlPK photufroplm and letiots ftpia graduates, ecui eiMupirta untaiia 
of your oITct. 



Nsiu« ^- 



Addre^ s 
City..— - 



Btatc. 



E lectric A| 

•ENGINEERING • !■ 



DNI'] YE.il I eocidetiseil eourte for ambitfouj men. Theary and 
tmrtice eamhlned. Malbematici, luwboiiteaJ dravrlnit. ts^iudenta 
conslruct rnuIuniH inatell HVirina, Lest elyetriul machinery. liltlC 
men iloM responolbla poaUiniiS. Modern bulldlnsei caJUpua. 4i]th 
.vitUJiy. i bcainii SepL 2S, CAT.iLOG. 



BLISS 



ELECTRICAL SCHOOL 

Takona Avo.. Wuhincton. D. C. 



WIN YOUR 

DAWN 




WITH THE 
PATROL 



Uncc|unl1cd advanta^cn jn Ipcatinn for all year ftyiPK, finest 
equipnienb, biglieati Grivemraent aupfoval for obtakiiins liocnso 
i b Trauaport, Liojited Commercial, Private Fh'iiig, liadio, 
$heet Metal, Mevhanieat Couraf-a, For 
complete illtiatrated eatalug, wHte^ 

J. D. GflEE N, Diraclor, Dapl. PM 1 L.TULSA, 0 K L AkDKA 

SCHOOL OF AVIATION 

CARTOONING 

Tr> those porneflt Ktudenta of rbia fagrlnai ing pniloaKtun 
who really the advantarte of PERSONAL iNHTUUC- 
TION by a ttai intiuliy kfibwik tartuniilAC., I nffer a ayateitL 
of aludy recommeniitjd by Amerlna'a fnrem wi caruipn- 
laia. Tt'a an ueor llhc private tuioriiij; mt in iniitBlble In 
a home siudy cotuse w rite at nnce for free detaJl% 

DORMAN H. SMITH, Bov 0597., San RafaeT, CAlifwnln 






+ « . T,*knlrt^ WlHnv G-i>*W 
WEN— Ifl [o 5fJ— lifilti*! Jf- P»i|uvav Ou* 

. .. _ . — . tarn rj4.i,| e j;, 

i|.Ui!..-kly tiLUi rrf EPT>rleikc«^ 
wi’rli*'’ ,-1.’ idy ■"'■v.j Pfe 

JfLrll I't in I !if H-15 ii-'F 

lO AH' r*run4 tuli 

Slsndaed Businm. 
304. Syffalp, H, V 





. . ami Where There Are Diesels 
You Find H. D, S. Graduates 

<"very duy , . , in ftwn Jiiily lifs ^ > ynii aee 

nip’ifiit Jil vntirk. . * . rrad ap he:ir liiLinuU lliiii ®rP4i new 

rnmi rif power . . . »bnnl hoM il i;; £pri*:nliii}|; Mkf wilt) fire. 
Hpriiftlnll Hiller iire in lUe t}iiek tif lln* "feat swing 

to Dipiipl, E)Ljrk of tli4>ii:^amU nf hornepawer turning llte 

driving lEic propt-Heri ♦ . * meeting iht* worlil^s 
inimeroiis p'fswcr nct'tlsi « ■ i Hem[tlnll nieii. in ihe many 
i merest in g. "‘Itig flllurc” iiffereil by UiL'^std, 





HEMPHILL 



H. D, S. grailmitr!^ are npcraiori. chief enginepr::, ttules pngi- 
ncers* ^upprinlpinleiii^, ser\ ice men. imi>k'r i:T 5 erlii,inirs . , . to 
ruime only a few of ilie iY]te.v of pi^ttlLKiri;^. They tpialilipi) for 
tliPir job-i am] oppnriiinides ilie jirovcn Meinplilll way * > ■ 
llirougli practical training tlial yim, Ioit. can oltuin at any one 
of tlic Hemphill Diesel J^t lionls vtni nuy prefer lo aitemi. Or 
yon can *tart your training at Iionie . . , now. For complete iik 
forinalKm on Hiunplilll Diesel courses. Send llie coupon loilay. 




C1T\ 



iiTATE 



■m-jCfl-p 



$*nd r*m Coupc-n *9 Adclr'««i £A9 wa At Uff 






Locotad onlf lo the citwi friJed ba^ow and rn no ^oy 
conn*ct*d Wifh onj^ ofhtf icbpoh of linoFor Ad-m^. 



0OiTOH^ 114 Biveltin# 4.T«nwt 
NEW YORK, 11-Zi Ovffii Skd,, L I. C<W 
DETROIT. 3341 W. L^kfaltB BUd. 
CHICAGO. 3014 Li'TrdlH* Str«*l 
MEMPVOS, 417 MniTM AhiY'I'H 
tos AN&ElES. 3130 Sifi fvw>*w>io 
SEaTTIE, »1 W4id«lt hkrth 
VANCOUVER. B. C.. 1 103 



DIESEL SCHOOLS 



i' lease *cml me lieW issue of ”.Martli of rUeseP booklet and 
lietails on Meni|>}illl HieM:! tra.liilng. |Tki» jjH’fiai irifnriUa- 
lion ij iMlrndeiJ only fur men Isetw eeti tlie ages of IK aio^l l . 








EngfrtM^ 



lean train youfor\ 

DRAFTING 

right in your home 
my practical method 




can prepane yon just aa behaatnflinedthouaanda ofsucccas- 
ful a|[(^ 16 to 13 to poet 60, 

Hia practical ^‘WorkJob’^ methtwi r^- 
QUirea no previous experience, Hi^h 
school education not needed. Ho offetia 
you a real opportunity to a com- 
plete trainiiu in duiftiag rtshit lii your 
tiomo in a Burpri.Htnuly fah^f montlia 
iCmrinecr Dobe teiiclica lilu studenla 
VhtiL thoToimbly trained and uu- 
tn holding a (iood paying jub. 

Drafting offers Mg oupottan- 
ities in many fields- Mail tlio 
couir>on today fyr FUEE Il- 
lustrated bonk "SucceMful 
Draftsmanship*' and de- 
tails of Eupiiieer Uohe'a re- 
markabla offer that includ^ea 
all necenKary toola and eciuip- 
ment. Seud coupon TODAl I 



I 



SendforFREE BOO 



ENGINEER DOSE 

Dlv,33T6 
Llbertyvlltf, 111. 



Send in* yonr free hook *'Succes:triil Draftsmanship.*' 
Pleas* explain How you sissSst yom graduates to yowl 
potutioDa aa diaftsuiea. 



NnwtS -- 



I 

I 

I 

I 

I 

I 

I 



Addrcis 



\ Slate ...Age I 

t ^ 



Knociy! 



YOUR 

CAR 




eOCGMCWS-lVSTOEIT' 

1A3S AT7DEIS JTEW AUTOMf>^ 
BIJ-E GUIDE la NEW troin cover 
to cover. Eiplatnlng the Theory, 
Conslructloii and Servicing of naod- 
ern motor cars, trucks and bosefl: 
and tie application cl auto type 
Dlewi ErurlTies, . - - PRAOTifcht 
iNFDflMATlOH IN HANPy FORH, 
1B40 PAUES COVCniNO . . . 

Ainu REPAIRS & SERVICE HELPS 

All the Parts of an Automobile— 
Autuniot IV* Ph y ales— The Can Eu- 
tfne— How a G as Endue War ha— 

Gas EnglnePrfncip'ltfi — Multl-tTf 1' 

iDdcr Eo^lnes — HoreePower— Au- 
touioblle Engines— EnelneBi Sta- 
tionary Pans— Engines: Moving 
Parts— Pistons— PlEtou PEngs— 
Connoelitig Hoda^Crank Rliaftn— 
Tbo Valves —■The Valvo Gear 
— C.'amB and Cam Artlou— Valv* 
TlmiuBr— cooltmr Byeterne— QaatJ- 
lino — Pud Feed Byetema — Ths 
Mlxture ^ — C arburetorfi— A utomati* 
Cb oke— Kuper<JliHrKefa^TranBinlsgLona 
-Synehro-hfesb— Clutch w — UaiversaLi 
ami Propeller Shafts— The Differential- Rear 
A lies — Tbo llunnlng Gear— lirakffl — Wbeel 



liCTJment— Knee Action— Steering Gear- Tlrw— 

incants and Lubrication —Automodv* El 

Ignition Systama— Magneto JgiiLtlon- Spark Plugg— Ignii 

—UicLribnlxn'iu-AatoniB.Ur Spark Qantniil "Iimltjan Tlmltlg-^CIVQ'nlorfl — 

— G«oainilor and Staxter T«MHna^»LiahtSnK^at*™i— atoiyeB bttutrlea^-b.LUrr 
Lh 0 — |latt«T Teatlnif TmiQleB L 



Lubiioants and Lubrication — Automotl v* ElectrloE 

lugs — Tgn Itlon Oolls 

IUdei Tlining— GcjvQ'nl'OTS- 



ChanrLnff — Hatt«T Teatlnir TmibleB . auteiRDtlw* IN«hI Engtiiaa. 
InvJd* Vl«w> ot «ll AulpniQ^j I* Part* FuBy llliMitrtletl . To Cei tW* 
AaslsuiicB lar Ve<un«ll iimtriv Fill In onQ Mohl CouiHin Tonavr 

C LETE_^ my ^ 

THEO. AUDEJ- & CO., 40 WE^ 23rd STTtECT. NEW YORK 

P1hb« BBfid DIB pofltpald AUOELS HKW AimOMO&!LE GUIDE (Ml f«r Trw BX- 
aminatfnn , 1 if |dBC:1ftBt4k'Hp:lt,l vi!| Rand j-nn 41 within 7-dByn'thet] tBinll) I nimith. 
Ly unUI unfchaii« frln* al 41 la baJd. Ock«irwl»*, I will rttuni it to yui eroaciUy. 



Name. 



Addrea* 



Occupation. „„„ 



RerartbCB 



PH 




of rMvindIng and repairing alectria 
motor*. Tlili home-ttudy cotir$a wilt 
help that# who wish to Inoroa so their 
knowlodfloof iha aubjoct, and will b* 
of valua lo Dthera responslbla for 
maintendnee af dameski*, office and 
factory aqiwlpmtnt- Froo tHoklet. 



INTERNATIONAL 
CtlRRESPONOENGE SCHOOLS 
Box 552S-Jp Scranton, panna. 






Ano make arc money— at home— by maili 

p^f Up to 33W..OQ per htUioBb CAA if] uio 
HEW FIELD Aim Myviif My ^ 

IWICl jt llHt nBtfcOfl PTillFPO Bliawa you how- 0 ABTOOH 
ManKITS INCLUDED— 

R^E Oalaih, 

MOON GAG-CARTOON SCHOOL 

■a« IM — D«pt. Ati, Fall craak, Wli. 






AT HOME You cui Ieah} by our modaDi juhJ 
oticinaJ of iostruclioD CTcry pvt of tba 

Watch Repairfnr Trad* at homfl. You ciihr 
cam Diohcy whil* Iraming ud prepare youmlt 
for a v«ll pHrini: pwition or atart in buaineu 
ter aomplet jog our coun* of iuabrotiJon. Good 
wftteh rrpai F'Tra arc iu d«iu&hd acid c*nenll^ mrq 
vciy gocid kularid. Pot paTiiculaia p^ppl? to the 
Wisconsin School of Watch nopal rina 
Oa* %. Hiw) MILWAUMKCa WISk 



STUDY AT HOME 

LcgdII V trained insn win higb- 
OT fhiaitions and bigxw 8uo- 
*e4d in busincea and publie 
tile. They command respect. 

'GrBB(Br<ipO(Frt'Q°iLl«a new thae u* lj. 
befarB, Biik coryorBldaLB pro Iwodod 
by own with IoebI training. 

Mm Abilitr: Mm Pnestiee: More Moner 

Ve Ruide yoD Bt«u hr p-trp. T« eon tipjri at hKinw 

^ ffitirlrir ypare tjuie. of LL. H. cvaterml. 

SiKerPBful in Bi'ttV ^ecticn of the United StalM. Wo 

fcimijAl] bJI Lew inaLerinl. including' faurL.eeTi.^DEurnB La.w Libmr, 

L<]i'v ejLBF t^TEM. (iuf vuI upD Ib Ti- 1 - TraiitlniF 

leBulerBiJs" aiid ' "J^vtdoiM:*" biKikP iwihI tor UiPtn NuW, 

LASAkLE E?tTEWS10M, Deol. Chicago.. Illinois 




“Hftw tn Uo- 

ronujinp R|!ceiinenB pml 
tells liow crthci-b IttimoU lo wtiUj in Jirpa™ umo- Your 
f'lc^KJinUv' 'WTitteji *n a card if you enciaae 
aujiip for [Ktatag.*.'. Write today. Th« T*mbiyn Ecunai 
or Penntani.hli>, 41S Ridge Sldg^i Kanw Clty^ Ho.- 




iDxtructicm. N 0 prevlaua expEflcmco neeea 

cdrii:™ advool odaoetJod pnOic^ont. KtHy wn 

Our pFulJ^cal Ptvdio IPBlboda *h' 
tor vdll-pKsinrvosEtlDiui bpem 

E )0 OelO'pr Pt oitCHp for tro* 

«leni Photio^n|)hT' 



nd coo- 

iDitfw in 



PLEASURE or PROFIT 

Prepftre for t>rDllitablo buflneee or fueduetlnff 
bobby, at ham* under guidance of Qualified 



A MfRIMH SCHOOL OF PHOTOCIOlPIfT 

3*U1 MichiEPU AkFrnuo P«pt. USS ChlCAFOa UllnOtS 

Fend bocltlet. "^OEdMikriiinitiH id Uodafii Pbobsenphr", toD lurdetslan mJ 

JequimiBBBlp, 



Afpia#. 






Jiiidrtg* - . . . 

y~Vi^ 










I5A 








irbrmt 

LjitrJt 0.^- 

t US& the PlGnt techniceit 

fDOJSTHY DO If 

g ilid lo elller ailHsr *’'? ^ f snU-anco r«ti»i«"‘*'"'- 

V5 ;.mSy«". "V"" “" *'°I,ES 1G«. ANC 

EHOKAW'CAI. North«P' 

o{ ihe alrcTstl q* acTUat ardla^s of 

“id at«. ^ 

Hvc theie is * 

rXECUTlVE 

c a. v*« P“«- ^ tZTZ 



|[ pq>> t<> train at Aftd J,T.L — ^AintriCil’i lariccat, 
finest, riiO!t[ rnadcm cduratlonaE p1^nt devotrti hj]H>' 
to airirrafc irainltic. 



Studfuts training in the Aero LT.L ntiopsh, tvticrc the 
most extrusive assemblage of alrctaft manufactur- 
ing Equlpmcht for tialnirti; purposes Is to be found. 



Xbaroufilt Rrauriding in the thenry of aircraft design 
and cnnfitruction Is a feature of Aero l.T.I. Courses. 



Jt p^ay« to get into an industry unaffected by depress 
sions or recessions. 



I SEND THIS COUPON 

sc! 

Pleakei aend Lnlormalion on A«ro I.TX training. 
] am IB yearo oE «ga Of OTOt and can fumith 
cha.ractBr releroncoa. 



Namo.^......,. 

Addiaaa .._^. 
City 



Aff< 









High School Course 
at Home 



Many Finish Iti 2 Years 

You can complete this simplified High School 
Course as rapidly as your time andf abilities 



permit* Equivalent to resident school work 
-^prepares you for entrance to colle^ Stand- 
ard H. S. texts supplied — Diploma* Credit for 
H* S. subjects already completed. Single sub- 
jects if desired. High Schodleducation is very impcmnt 
for advancemeni m buamcsa and industry and socially. 



College Entrance 

Durinff the past 14 yeaiSp our Hiffh School graduatca 
have Been admitted to S31 dillerent Univeraitiea, 
Colleges, Junior Colleges and Wortnal Schools — S0% 
of them without entrance examination, Cours!? also 
prepares for teacheiB"^ Certificate and pre-pixtlessiiOfial 
examinations. 



business — Industry 



To get and hold a good position in Business today you 
must be able to write clear, accurate ietters and re- 
ptJTts — do figuring involving Algebra and Geometry — 
talk intelligently on matters requiring a knowledge of 
GetJgraphyj History, and Economics. 

In Industry — Mechanical and Engineering lines — 



you must have at least an elementary kiKiw ledge of 
Physics and Chemistry — be able to figure quickly and 
accurately— know something of Mecnanical Drawing 
and blueprints — and be able to talk and write ac- 



curately arkd clearly on both your work and ordinary 
topics of conversation. 



Our High School course meets the preparatory edu- 
cational requirements foe Business and Industry. 



An Educational Institution 



The American School was chartered in 1S97 as an 
educational institution, not for profit — and is exempt 
from paying Federal incomi;; lax, like the best resident 
colleges and univeraitka. 



Don^t Handicapped-— 
Complete Your Training Now 

Sc a High Sebool GraduateC Prepare ymirwlf for pTomo- 

iioninB-uAineSSam] [ndu^ 
try — “for the PfafcBaiana, 
College Entrance and 
cial saccts^P No matter 
what line you may select, 
High Schped troiiunf will 

g rove invaluable to you I 
'ur muderata Eeeq cover 
all instnicrtian, standard 



20 Other Courses 



Over tBD nateil EdotaLon . Ehl- 
*ine4T4l. end PaBinaHKH«n 
BetpM pHpere oar Bp«de^ Ib^ 
mattuHml, wbJch 



iiafti br many Teei^«Tit Behodt 

Dll 



■lul coilBsea, [J. S- Mbtv, uiq 
ProTlne* Mentwo, C«n*4a., 
W« offet you qofcMtv tntnlnf 



■ S' - . 

lU. hQEna IOC Cho bnt - tieyini' 

Mfl ■■ ■ ■ 



iln «4 of IndiMtrr end BopIwm. 
licCeit Is Ibe OcTupodi. 



textbooks aud Pi plain a. 
KoBV monthly terma. Get 
ahead ia life. Start your 
tf ainj ng NOW I 



£(fuppit /or os/oi'nBdfHm ainMtl ime that jhfrr»|f yoa 



Am* r lean Schaol, Draxal of 5Sth« Chicago 



ftmtricxnSdhoolpDcpLtl-lil, Dn»l{it&ath,Clucagir 

Tell me how CO ttaiu for bdc«« in line checked. No 
obligation. □ High Scliool Coufsa 

□ Accountinfl & Auditing □ pte*cl £□ glnccrl ag 
n Arcbltccture A B'ldlitd 

□ Automotive Engln'etuft 

□ Bualaeu Manademeat 

D Com' ercial AerOpaucld 

□ Electrical Enfltneerlag 
D Elect rtcal Hefrlgorat'a 
OAlr CoDdltlonlng 

□ Civil Englnecrlag 

□ Complete Lavr 



PD'attlDg 0c DealgD 

□ Liberal Arts 

□ Prlvato Secretary 



□ HrerAc'fft(C,P.A.> 
Endli 



C Highway Endla'r'd 

□ Mechanical Eag'r'g 

□ Radio Jc Television 

□ Saie»maa«hlp 

□ Steam EDglDcexiag 



Name.. 



Address. 



w KvJi PI H a"^ I 




APPRENTICES 



Strathmore 



GOODPAV BIG FUTURE 

If wu ort intH>refcti?(i in tralntug yi 5 unself fnr t 
mitSity miU MoslilLkJi in ihp aviflUyn Induauv— 
Wrtw, immedluiely, Jncloeini auhsp. 

MECHANII UNIVERSAL AVIATIDN SERVICE GO, 

Ovlralt. Nich. 



DepL a 



Become an expert 

photographer 

S-L-ndl fc>r hla' fCfft iDOtihlvl that tell* hnw JfOU. Can heoom^ in eJCT>*rt 

Csnsmerekal, Ndw|., Vartl-Ail. fldv#rti*ina Iflothnn l^icfurv 

n>tf mvavy-maXLnff oppoinun (Uea. Personal Attendance 

inc) Kninv Study traJnJnK* £S'ta year. 

NEW YORK INSTITUTE OF PHOTOGRAPHY 

10 Wnt 31 St., (IkHitt. 49 ) N*w Ywli City 




CAWTCMI vouft WAV 

Tosueem/ 




DOIIT C0FY-- LEARN TO ORIQINATEt 



C_A RT(X>M 8 at twn> (hit you SELL] Cour*^ «miAinj 



1C hUArtf w>r SOU Hliivlr3tl4ni. AH fnr Omit 

and /pr Tt« drtaili 

HAfE BURNS KHOOL, Dept. M, BOX 2154 , Cleveland, Ohio 




{eai^ J^^home^lii^ spovB tliM- Xlany qvcreoino 



5 peakm^ 



‘ lEtofl'e-rtight., " gala sei f-^ouDdcU'ce und ia- 
crcaa* eamiiuE power, thlsea«^y WRy. write 

leTji 



fur free booklet, Hoteie ivork Fl'pe- 
efarj lyifA Kquirecaeuta. 



North Am«irleanlA 9 Ttfvte,D*iit. tjSa 
aeoi MicN«>n Ave.p Chluge, juinou 



RADIO 



ENGINEERING,, hTDAdeagtliig, avl- 
atloii and police radio, eervlctng. 
Eoarine and Morae telegraphy taught 
_ j ^ ctiorouahly. Nine montna' euKimeennR 

equlvAleat to three yeare' ooUege radio work. School eetab- 
Uahed 1 ST 4 . All espenaes low, c:^ta}ioe free. 



Dodge’s Institute, Ada St., Valparaba, IihL 



I VtOgNT MEN S;:','.: 



paying up to IflO.OO in a week. 3,50 more men needed through- 
out U. S. on local roiitea. Operate on credit. Ford Sedan a or 
J 500 cash given prfKlucera ae bonuia. Bush postcard for frRe 
I act*. Ahwirt Mills, 5358 UNonmoutht Cmdnnatl, Ohio. 




V CXI mMI 4 k 

cinoen al] dooPi sUenily anil aiitu- 
matlcatly. CloaiaK npeed eo^ly 
AdjiiBlecl by turning screw at top 
oi cherk. HnldH doora Open when 
wanted open. Operate# OP hy- 
draulic principle. Low priced. 
Permanents Easily Installofl In 
minutes. Never needa attention . 

A R<'bI PBmanstntfHT FumlAhad Ewarts Af«frt 

Tov c*t qrdvr* qtdckly dtmcHtFbl'AtJlir actual tampla OT 1 mir to ujirTy loiniature 

daor. El'ht dIEm, f.siC'kirit. Lnititutkou. uwl [luhli# huUdluu 

aUifi f^r- d^r. Ku,li name ud. uldtna tDr- drtail, qF UDD.i.inir iRonev-niahinB 

vrwrtiuily. HANT-ILAM ODD* CHkCH CD. 









THE NEXT GREAT INDUSTRY 





MAIL THIS COUPON 

NATIONAL SCHOOLS I94S) 

Ocpi 'PMA-'S, S. Pigu-croj St., Los. Angeks 

Plfcd^r .«4nd tnc. withcrul: t»L>li}{JELOn., yoiir Jtid 

in Formation r^-garding DitscI BmpFoymcnl Oppartunitir^ Jind 
li^cquiremcnts 



CITY 



APOKESS 



Master Training 
includes: 

DIESEL ENGINES 
DIESEL FUEL SYSTEMS 
• 

GAS AND OTHER INTERNAL 
COMBUSTION ENGINES 

* 

DIESEL AND 

AUTOMOTIVE ELECTRICITY 

• 

MACHINE SHOP 

• 

DIESEL ELECTRIC 
POWER GENERATION 



YOU NEED REM 
SHOP EXPERIENCE 
WITH TIME-TESTED 
TRAINING 

M.atl tli« coupon a1 rtglu.. In ittc licuri- 
ture you wjII be cent, you will Ex- 
actly bow otlier men 1ikt you ate pte- 
paring themsitk'Bst lor .juceitsK in 
Nalion^l'a modern training $l)ops. Y’ou 
le^rn on the tatesi. flnesi cquipmeni. 
You do reol job work. You le^rn by 
[imc-tc&ted, thop praciicr methodir. 
Vour training faacinating in every 
dt-t£i[. VOu ^re TiO-w Iq raalte 

j^oed. and helped to niake good iifter 
yog gr^dgole. At| of ihi? and ftiu^H more 
is c3«rly pictured (w you in die Free 
Book oF FaciL we will &end te you. 



iJr^iifTinriir af t\iiitanarf iJifit’i ,TAa^> 4nJ /.irAutdJ'ii'rif i, a ^yrnun of <t m\tttotr-ilvliiif 
ifAiUft tTfj a^yrng ftf *11, r ft/tfl-fivf} Utrr |jqiy are tfoxnrA iy jrir fiffrxfinfJ 

ita^ tif ffig/Hft'ri 4t»ii HJttH,- rntj •iifiifr 

TESTED TRAINING-REAL SHOP EXPERIENCE 

INTERNAL COMBUSTION ENCINES-AUTOMOTIVE SERVICE 

Unquestionably Diesel Power is the next GREAT industry. Trucks, 
tractors^ trains, generators, marine and mining equipment are accepting 
Diesel Power. Mass production ol Diesels has started. Millions are being 
invested^ 19^8 sales of Diesels should show a 20 per cent increase. 
Ambitious men who want to learn a profitable trade should get NationaTs 
sincere, honest statement ol facts about the Diesel Industry, Diesel 
operation requires precise knowledge. Men with practical training are 
in demand. National School's aclual shop practice methods of instruc- 
tion w'ili qualify you for good-paying jabs in this rapidly developing field. 

TRANSPORTATION ALLOWED TO LOS ANGELES 

N^lioriat students are allowed coach railroad fare from any 
point jn [he UoilccJ StatciL. (Canadian Htu dents from nearest 
point of entry.) 

EARN ROOM Hf BOARD 

Many iiudetils are Iielped with ipafe-linie jobs to earn room 
and honrd wlliilc lenrninfi Cradnaie cinpltiynYL'Mi Cdopu-t.-iiion. 

NATIONAL SCHOOLS 

Los /Inge/es 



DIESEL 
OPPORTUNITY 
BOOR OP 
TRAINING PACTS 









Your childl tlif^nks you ar* The &re*rt- 
eif Man in fhe Woridi, He ii can- 
fident you wilt "bend the twiq" by 
giving him certain advnntagei that 
tunfortwnately]- only money can bey* 
How about yovr bosi — what doei 
he think of you? Doci he realiie thot 
you l>0ck the training to merit a big- 
ger iob — and bigger pay? Then why 
not get that training — by planned 
»tudy at homej Mail the coupon 
right newt 



INTERNATIONAL COKRESPON DENCE SCHOOL^ 



Po-x SrrB.nt*in, 

Without obllrttlofi, pl-aMB leod full (rittlculaTf «b«4U lubj-vct 
h^toTA whlth. I hi^ oiArkad Xt 



TECHNICAL AND 

O ArcliibiQl 

D Arrl]i|««UiraJ Dnfwi^ifeu 

□ taiiijilictf 

P C-ontrudlof Aiid PuiJdM 

D ^tructuTkl DraflJiiiEiiail 

□ fStr'ietynJ K»nin«r 

□ ElecltitHl Enciivwr 

Q Electric Liclilinc 

.Q Wrlnlinx, Electric 1-Qil 0*> 

D R«tn(jjnc ijbon BLtteprinMi 

Q T'tleCrmpL Etii^inenkf 

O XelephoiiLe Wol'k 
n Afochiknical EiviriMbr 



D M*chan-tcpi Urmfixr 
Q AfacliiDUt 
O Faitd'liIiiMk.er 



INDUSTRIAL COURSES 

□ Auto X«hnic4B 

n Auto Eleclriti Tecihni^i^D 
P Flumbing □ n«hkini 

□ Air CondHh>EtP>v OpkJIihi 

□ CarnmeTcInE 
D Htnm EnsSueer 
D Strttnn i-ilwtfii! Koainwr 

□ Marine En 4 (in«fT 

□ CiviJEiijtiB'M'rPHMr'hw'y 

□ hridcn KmiiMtfT 

□ BriOi<e aitit Ruildintr EoremaiL 

Q Hkdlc P Butveyiuji and MnjJtHric 

Q R_ IL I..i>cciTittj'LiveB Q Air Brakev 



O Fotpnilry I'raptic* 

P Sliest l^'orLer 

n Heal Tr^lrnecil uf Mcia]i 
P XI Itnace-mcnE. of Invention^ 

P J>tMrl KnprinMi Q Avia lion tjiatf, 

BUSINESS 

Q -M M-Ua^cortMitt 

□ IndiutrinF Xlan«g:«rU'«ut 

□ TraSc M u iiaKc ruccit 

O fT. P, AorounC-miry 

P M^retmtilll Wtjrk 

□ Coni ArnMiutnitl 

O f^cMnunah ip P AdTCTLiainc 



□ JL n, B«cUob Ftjrntivaii 

n Twliikaker Q R. IL Slflualmen 

Q BullermaLer D Cl^^ntUtry D Fliarniainj' 



□ Coal Mioinc □ ^«avkRatl^n 

D CottoU XI auulactidrib^ 
n WtMilen Xf anufmrtuxinji 
D Anicnlture- P Kruil t.injwina 

Q E’oultry Fatliiil*« 

TRAINING COURSES 

n J^tterina Cardn O Ijiiiu 

L] HlcnoRFaphy and Tyjjing 

□ el’l l! BnrvicH?- P Mail (Jarrlor 

□ Kailt^ai.' Mail Ciarb 

D Orailr tichuai i^ubieclfl 
n fiiflii ^Jicho] .HlLj.EtJcctA 

□ ( ’pllB(!ir l^rnpanitor) 

P KErnl VifeiF C-p|]n** xtijbiectp 



□ Stalio4 iiftlanmttTinbiip □ IIIUBtxaiilkc 

□ Hiinin**n C^Trn4pDF1a]«Eln; □ CarUmatiiB 

DOMESTIC SCIENCE COURSES 
>ten^iuiMil DmntuAkitia Q FochIa and [Jooltatj 



P Apanhli 

P Fr*nel| 



U Pr 

and iJeaMrEuna 
O }lom* I>rw»iraiki tt« 

O Advani'fd Llreenninkiiia 





dddraia 



0 Ten Itxioni nxul 

Cafeteria Manna*iii*ni. 
Catering 



t pf-. 






fiUrt* 



FvPition 

If Hta ret^4^t in OcrHdda, erttd (Aijr eaitjann le Ihr Ji»tarie$#{0naJ 
t'^ct r f*po»drnt^r 5rA(wIa C'anDdfdtt. -UanlreHl, Cdiwd'fl 



PARKS AIR COLLEGE 



PARKS AIRPORT 



EAST ST.LOUISJLL, 



Offers YOU COLLEGE and PAOFESSIONAL TRAINING 

Majoring in AVIATION 

fCUR taur«e» lead tn D.S. degre-u In Pr«tetti4nal Piloting^. Aviatia-n 
OpcratitriiE, M ai n tBiiAncti Enginaerlng^ Aercoautkal Engineering. 

TJIIRTEKN TliA INING I'LANES arc used in privffr* t3 on*l flljshl 
training wlilch prepuraq: graUuittef for dirlllie lUuiit osremlonx. Td% 
uf Kradualeff enter ulr LranaDDrEutinn In Nortb and BrjUlIt American 
til.gog iioujii IlirliL irafnini^ tElven, hcyjirs being down inoruillj. 

FACirLTl' or 34 iPcdlaJJjLs in yarlpua flaldi of At Ut leal, 
ngi gTscIuateSr illJirnllinunL ]ijnEl»d to a toual of SOU. 

lOg-HT^i Alrpoi-E.. If huUdlnfTB deroLfid lo ffchool puriMBeB ckclualTslT. 
DurmUnrieH uckJ dlilllig hall a| the ColieRA 

Anrodited h]/ tVie Illinois Superintendent of Public InfflructiOfl. 
OovaMiinetH approved ai a A'omibereial OreiUhd and FiyinE Bctkool aii4J 
lilerhaDics:'' ScbcHiL Open Lo blub ecIiadI firidiiaU*. 

Fall Term Septembeir 2Gth, B?nd pqateard for new fJO-pase CRtelos. 

1 ^h V r A D Reslstrari Dept. PM-S 

inn ItAltpARKS AIR COLLE^^Ei East St. Louis, IIL 



MOIMEERING 




DEGREE 
IN TWO 



TBCKNJCAL ANI> .tPFURO COURIHLBS. NoiM»««L[iali^ DTnhead. 
TIWE aKU JjUjUEV H AVlilt. I>*ihrt 3 rt*-. ilipUiirift I J-f. 
tnciLl. JilwiiaDica]. ArehLtortur^. tilriKliiraL, Civil. ABniiiautHiBl< 
IliEhway. All murvea inclvde .^ir Cand.ltKHi.iiia. Elwlrir Rslrucra- 
|Lon aad DicaoL f^Jvart jiiubriklva fotiriaa 3 and. 4 nni»Fp|.lti kiL E3ee. 
triirilr. Pawor IMant. DieRl-EIrflrh:. A1r C-cndlli^niaE. IClcvErfe 
HdTrkiwii.LliiB. DFnJMae. Eiuauva ipodiTB eqjLjinieai. LQV 
TLIITTON. .Par (.-time ^arb fnr m>tn and h^rd. Tlii^uaiiiili of 
PBCwaaruf irniilnalap |h IJ, fl. awl far*k(h laird*. >PJ*rFived J»r li»dujit»r, andiKf^ by 
adiquo.loreL rertHnnkEnded by alnniEiL Odd aitd tw*rTEiir njurMM ofro In SapL.^ iborl 
ccuriaB ojMiB founi 5IWi VB.bR. fX^talma: rw, 

riNUtV CNOlH|ECft|H4 C44LC0£ 



IVet Indtcfka Avanua 



Kimai CIIt, M*. 



A rommand of effective 
Em^llBh dvcfi you Addeil 
All var luges uiid tieltcr o|> 

iwrtankfcfea, Ph»» Etjliih k*.PidiraB* jrau mni* -than 
WihLL mts tmEudi jdu cui kinpf-VT^ joitt Z^aiELhAh. h 

'i'^% 4Al|-ec;irr*;ii4iJC il^vttniLbfi. 

If you AFC ever murrmsf^ by martahn ini Et^mo^K 
»i<tlLLjij. pmnrtNjtni^A -u prcinibiuiiaCkibp Lbi* dvw Im hook tau 

C^B MavlEr G«d EaiillBh in liS ill knitted d T>iikr'^ 'Ih juavs a jEvilxtiun. 
tr< Wd- liciid |4t A lu-H. Ii. ■* frea. .Addir^a 

tHEewlH COOV tCHOoi. or English 

H Kaarfa Bullilii^ H. T. 



[EARN WATCHMAKING iss FNGRAVINC 




OUR 



UUK PKWr ■ i-enucMugi ri^Ani 

GRADUATES SUCCEED 



One ol our Iowa ttudwt* ptairt«d: in A Ttnr emull 
doiocoTW ISDFOOOn jaff, Aaotlwr Id ^'fHouin , w«r tiOJOOO 
tbn Grdi rear. Ihiy or niebt rliinri Call or writ* for FR.EK BOOK. 

Chltpga Sohe^m WUhiiMMlia, Dh^ t?tH . m W. dirt H,. 



BE YOUR OWN BOSS 



.idiwbi. rapftlj. addl« fWS^W. fnr(*rhi*, 

h.t htjnte Inna farCDir rrprrV, Uwd men can nm up Ici III daUy. 
kn*irn«d(>»va 4lL nabH onlF t^.QU i3«atj;udd m achi. C. 'f> Fk in T' 
relumed If adi xxflriead, t^li4 tcidjiv. ABCNHO M 
SCItVICCe $«1 michiipn, Oapl. liffS, C M** ** . 



MONEY-MAKING OPPORTUNITY 



l*r man ol nharaetdr. Dt(t 31.(110 imnil'li. earned by CnllfarBifl. mu. Orac 
ffiOO a wmb by Ljdurek rnpt*. id ^ di4>4Vlliv by illfJa'*>'i4.r* tnaar tlifluaiva 

baiwhiae* BTjItiiliiUl fPF m invuitiim cipBftpd t(i TdDla» a pi ulti- Bill kin* df.illar 
indiulry. iBatvLI bb free trial, f^lla rlaelf. llepcata. Eadurive i:rapf>BiLk4b. 
Wjiin F. E. Antiilrflng, D«pt. lUa-Jf. Hiabll*, Atabaiti^ 



ARTISTS MAKE MONEY 

Find out 7Dur sbiUt^. Send nAise, AgCt Decup&tioii 
&ddreaa for Free Vocational Art Test. 

Federal SchHie, Inc., 9139 Fidwil Schnii But, Minneapolh 

Earn. Mr maqa^ ia a Fv* mrOTBlba. Wp abair yed hcif. 
n»d LabarnUny TnEalu. O LDEHT Ji« IumiL Da.y. 

Eti_ Emt IWInP- A*b far fr-tt Cnlalnc P ud faM eftr- 

K, T. StHDDL If iECHAHIOlL DUTf^THr, m tt. Bl ST., M. T. C. 




Correspondence Counses \n 

[UICIOaniJEieCTRIC&UNGINaRINC 




■LECTItlCAL EHgiNCEtMNa. Qcl ITWP *!«C- 

IrfrAl iii'lld. Mcidcm. Vrry unrierttLBUdftblV. 

ItADIO ENGINCEIttNa. EalfB btit «UJ« in radta, paUk p|wt^4^W*« 

irerb. Traitia vnu la ba auper-wnf ka bibd. ra»l yrr^iUTn |uba laefa[LK:uj]i. Tnklin 
OHLT t3A *dlh«r coinaa. |iA>'iii+nt iAul Eipnimtni bria lurnialiM. 

Writa for Iraa HTpira bI acboed nalalu.!*. K-vulatii iruaaikMa, bh. 
rntt LINCOLN CNOINEEHING aCHOOL. Ida IH-U, Llittdto. Hibr. 













11 PROVE in Only 7 Days 

that I Can Make 





YOU aNew Man! ” 



No other Physical 
Instructor in the 
World has ever 
DARED Make 
such an offer! 



Wi 



By CHARLES ATLAS 

Jlvhler 4 tf fJir 

♦♦I'liC' Pvrfi*clly filin’’ 

In i»xif'ii tn tli? X ii t i t^ii ri 1 mitl 

iinflonnl eci'UtcMt lirld durinjf ilLC 15 yrjir»» 

HAV'E provett to ttiotisaiuls 



I that my system of buildiiig 
power fitl, big-mtiscled men 
Uegitis to show real residts in 
only 7 days — atid 1 can prove it 
to 

You dun't have to take mjf wtsrd 
^ot h. You doii^t have to lake ihe 
word of my thousands of impib who 
have added inehes to their cheats, 
biccT’s, iiiCokT thjjjh? and caivcp in only 
A (*w dayfl- Ko, ^irl You can (irovc 
for yourstif — in jus^f Out iveek — hy 
the chat]j{c you see atid fi'H iiii yottr 
body- — that you can actually be- 
come a husky, hcalth^f NEW — 

a real '"Allas Cliaiii]UDn.'^ 

All I want to kiiO'tv is: Where do 



yffH want hit, powerful rnusclcsf How 
many pounds of finti flesh do want 



distributed over your bodjr to fill you 
out? Where do votf lack vitality, pep. 
and robust health? Where do ror^ 
want to take off hahby, surplus fat? 

Just tell me, ifivc me a week, and 
ril show you that 1 can make a 
Man of you, j?ive you hcKlily power 
and drive, aud put you hi that mag- 
nifteent physical condition which ivins 
you the envy and respect of any man 
and the admiration of every iiomari. 

My own system of Tca^ 

jion does it. That's the way I built 
myself from a 97 
pnund weakling to 
li e Wo r 1 d 's Most 
Pcrfeetly Devd- 
o|ied If an/'' And 
now yf>H can have 
a big, balanced 
mnscular develop- 
inciit like inttie in 
the same easy way. 



STEKLINfl 
VER CUP 
BEING 

GIVEN AWAV 



Tplijull- -rlllt 
mSbuI 1 1 incbE'' 
» Slnrh. ihii.- 

biM. 

•I'Mni'd k tra 
[lujill wha mi.kEH 
JjiilwarE- 
■B anfrleii- 
wt|.bLh ttil- IkDll 

imiDl'hB 



Hq Apparatus 
Needd! 



You begin to 
FEEL^ and SEE 
the difference in 
your physical con- 
dition at once, with- 
out nfiinj?: any 



tricky weights or pulleys, any 
pills, *‘rays,'' or iinnaluraJ diet- 
ing- My Dymtrtiic Tn\£ioit is ,i 
TTiethod of developing 
you insUif mid oul. It not only 
makes you an '"Atlas rhamp' 
Eon/' hnt goes after such con- 
ditions as cuiiBtl|iation, pimples^ 
^kin blotches, and other con- 
ditions thAf kcci> ye'll from 
really enjoying |[fc and its good 
limes — ^aiid it slattB getting rid 
of them at onee- 



Ut M« Telf You How 



Gamble a stamp today by 
pi ailing the C'Dupoti for a free 
Copy uf my new illustrated 
book, Hcafth ami 

It shows all about 
my special Dyntwiic T cusiott 
method. It sfiuws you, from 
actual photos, how [ have <k- 
velojiett my pupils to the same 
perfectly naianecd proporliona 
of my own pliy.-icitie. by my own 
secret methods. What my system 
did for me, and these hundreds 
of oHkts it can do for you, too- 
Don't keep on being only one 
half of the man you eon he! 
Find out w-hst I can do for you. 



FREE BOOK 



V\ here shall t send your copy 
of ''Everlasting Health and 
Strength"? 

Write your name B H H I 
andaddrcs.s care- 
fully on the coil- 
pon, and mail it 
today, Voilr own 
new “-■^tlas body" 
is waiting for 
you. This book 
tells you how 
easy it is to get. 
my way. Send 
the coupon to me 
personally. 

CHARLES Atlas 

PiHpt. S9 
115 E. 13rd SI 
Nev York, h. Y. 



Chnrt^M Allni^ — 
A» lip Is 'j'tulJiy 



I 

■ 



ClIARLKS ATLAS, #» 

llo l^iiNt L'^triL 
Xtiv \ Ni. W 

I iiant the pmnf that 
vour system of Gypamfc 

Tcnjiopt will make a Xcu' Man of me — give me a 
husky body and big muscle development. Send 
free book, ficafth ttud StrcJif}it\ 



Plidto bv .Toel Fn.kT 



he.'ilti 
me VII 



N am c . 



frtppt isr ) 



Address. 
City . . , . + 



State 









rod extending the length of the bathtub. 
Also suspended from the rod, and connect- 
ed to the outside of the curtain, are cords 
at the end of which are weights. These 
weights, hanging outside the tub, hold the 
curtain against the inside of the tub. 



/^REATER safety for the apartment- 
house dweller and the office worker 
is the purpose of a 
new-type fire es- 
cape patented re- 
cently. In a shaft 
enclosed by the 
walls of the build- 
ingj platforms 
moving on sprock- 
et chains provide 
for transport of 
persons from upper floors to the ground. 
The platforms fold at the bottom for the 
return trip to the top. The sprocket chains 
are of the endless type. Access to the fire 
escape is provided by doors from balconies 
adjacent the escape shaft. Much of the 
hazard of climbing down fire escape lad- 
ders is eliminated by the new equipment. 



application of lipstick is the 
pui’pose of a mechanical stencU pat- 
ented recently, 
The device con- 
sists of a pair of 
upper and lower 
crescent-shaped 
frames pivotally 
mounted at both 
ends for swinging 
movement about a 
common axis. The 
stencil is placed about the user's lips, en- 
abling her to apply the lipstick without 
smearing or getting it outside the range 
provided by the device. 



^ I PREVENT paint from scattering over 
^ adjacent surfaces and into the air, a 
newly patented 
guard for spray ► 
guns confines the 
spray to the de- 
sired area. The 
guard fits on the 
head of the spray 
gun, then extends 
in semi-circular 
fashion to close 
about the area to be painted. The guard 
is adjustable. 



T^ESIGNED to keep the shower curtain 
in place so that it will not wrap 

around the bath- 
er's body nor dan- 
gle outside the tub 
to drip water on 
the bathroom 
floor, a newly pat- 
ented curtain soon 
may be placed on 
the market. It is 
suspended from a 



INCREASED safety against rear-end 
collisions is the intent of a newly pat- 
ented automobile 
rear bumper 
which has several 
reflector plates at- 
tached at intervals 
across its outer 
surface. Designed 
to supplement the 
single small re- 
flector at the rear 
of the car, the bumper would reflect an 
approaching auto's lights across the entire 
width of the automobile ahead. 



tConlLnutd to 4GA} 
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DOESN'T IT LOOK EASY? 



Yet it’s from the famous 
“Merry Widow” Waltz! 

HERE’S PROOF THAT YOU, TOO, CAN LEARN 

J UST strike tke notes indicated and jfou will nctuulJy be 
playing; ttie op^nitiB: bars of one or the world's favorite 
rnujsicaL compositions 1 And it^s just as easy to piay other 
famous melodies, too* when you use the wunderTul "Note- 
Finder, 

This invention of the U. S- School of Music takes the 
mystery out of the key hoard, does away with tedious 
study and practice, enables anyone to play a real tune 
almost from the start. And that's the way this muJern 
method works. You learn to play by jsfaji/rnp. Soon you 
will be thrilled Hnd delit^hted to lind that you can pick up 
almost any piece of popular luu^ie and play it at aii^bt. 
And that appliea^ to the piano or violin, the saxophone 
qtf Ruitar, the accordion or whichever instrument you 
choose for your own I 

Takes only a few minuies a day! 




FREE 

Ocmefnttration £,erson. 



Shown Jiow MliB t'li&v inc-lltCKi 
works.. 

tri(C'[l LOohlol .ititci Utrtu^letL 
Nu catt or oIj] Igatloii, SUm- 
ply hiiiil rfn‘ rnunnn. Non*: 
inetrumeitta Giiuulk'i] whi'H 
nwJfrii, casli or crcdlL 



LEARN TO FLAY 
BY NOTE 
Plano OuLtar 
Violin Saxopbora 
Orsan Mandolin 
Tenor Banjo 
Hawaiian Ouitar 
Piano Aacordion 
OrAoy OUior 
fnstrufflont 



Oi?er ffifl.oof) people 1*11 over the 
ivorlh have lattcti advaciiuge of this 
fa*y Way tq learp muaic ni home. 
Don’t kt nUI'lHSlilOncil tdcas deprira 
ycu of tin? Joya ot plftjInK itif lonffCr, 
Yhi don't 1)001:1 £pec]a1 Lakrtl or 
provicua fcnowledse of music. N'o 
IckIIous inonlhii cf drllli! und exer' 
eises. Mali rocpor* imi .1 see how' easy 
£t Ls Lo Icani mualc at heme Him 
quick, inoijern way. 1', S. Sichmol of 
MUiyICj. hninsivick NrW' 

Ynrk. S', Y, (Tat. Isfi.SI 



tU. 5, SCHOOL or MUSIC 
1 19 BruntWich Bldg,, New Y*rk City, M. Y, 

l^ncl iije your sramirte free hoot, *TIoW You Cim Lenm Ttfuale In 
j. Yoiu" Own Home,'" wHh hisplrhijt mesajuto hy nr. Frhu.}; Crniio; jiiso 
I Freci Dem EirL-u rnt lof I L,essun sihd portico L!i,ra o f yourcfi-iy pay men t plan. 

K' 

I 
I 
I 

In:) r rumen 1 



Xame, 



ArLiresa. 



I Til VO you 
. Iiisi miEieiii?, 



yOR^, 

SCttOOV 



EJectricIty 

Plumbing and Keating 
Sheet Metal Work 

Qne-Yi4T Tnlenalvc CEHirscs. A3H:q nliarter 
cour^a In Ajuio M^clianies and Wftdlnc;. Fall 
tenu: Seiit. Kpk^sIVt rCw* 

OFUcit £ch0«1 qt lU Kind In A>ri«rlu 

NEW YORK TRADE SCHOOL 

An ihTidqwetl Inaiitutlqn not opera LeU far i^pcAt, 
30e Riast «Tfh Strertr New York, H. Y* 



RADIO ENGINEERING 

TGLt'A InstitiUtcR ofTer an intensive course of high 
sfcandprd einhniciiig all phoscR of Radio, t^racti^ 
cal trahiiug with niodern equipment rtl Xew 
York and Chicago schools. Also specialised 
couraea and Home Study Courses ueder “Xo oh- 
ligatloTi” plan, Catalag Dept. PC- 39 . 

RCA INSTITUTES, Inc. 

A A'drlt^ Corporation of Atacrtcd Serujcc 

T 5 Varick St., New York ti &4 MerchanritRc Mart. Chicago 




BIG MONEYr 

POULTRY 




] EUOW you htiiw In ETrvMyy 
tnjTT.i ,i.’ 1 1 n Hi La. p-lnrl vein- 
uWii l.ii:-ilne>t.'t., rfr jii'Mfurt; a. 
iqHViJ F'l* l[i > Ui't!' iwurirv 
Tilant. 1 train yoLi eil aqmv 
In F- 1 i.;i r I •■ 1 1 rni.’ qu4 Ck I V . fi h)i w 

you ve-rv 1»te!t.L GU'e yqu wnrdi m-o-uev 

(O' yoUriMFlf iir L'T-niifnviL:^)*. onri TA-mru’ii )ii .‘cn'inJI 

ur i*'lll (jT [wrlleularlv kiiE-cre&LtFd 1 k'- 

cauBO ^rK’ni.ifii’ rni'El-tcwls nu’an luiubUiiI F»rvrit6 for 

lln-m. Mv hm-nf.-tluriv «iLiir?.i’ u.'U'i.l (nf thiMijiftPiflt,. 

aa-t>i*£ro ii-iu-ns. "'now to pouiirv fwrlYoJii" comtA 

to V&y Flll^xr. Mil it niuiKlti KjiUiy. 



cXi SCIENTIFIC POULTRY RAISING 



HABRV k(. LAM OH, PreJ., Natienal Fauliry leslitute* 

Dept 39 -Dt AdamB Ctnter, H, Y, 

rtcuK Bczul lUB yuUT FftEUi! Boole jbout ptjultrr rjiplDC.Bn.d.fsrLPBbciijlr'Biu'Counn. 



N'jjmo 

AilJreas 

City (ItF.TJ.i. 






ELECTRICAL 

ONE YEAR CONDENSED COURSE 

Prepares for technical "work in the elec- 
trical fieltl. Thorough training in prin- 
ciples, with practical applications in 
laboratory and shop. Interesting work; 
interestingly taught. 



ENGINEERING 

HIGH PLACEMENT RECORD 

Bliss men hold responsible technical and 
executive positions. 7,000 graduates. 
Course approved by educators; endorsed 
by industry. Modern buildingSj dormi- 
tory , dining hall, campus. 




46fJi YEAR BEGINS SEPTEMBER SB . CATALOG ON REQUEST 




ELECTRICAL SCHOOL 

119 TAKOMA avenue WASHINGTON, D. C. 







For Begrimers 
or Experts 

Written* bo you can 
understand every 
by Well. Iinoirn en^n-r 
eera Rnfi architects. DC' 
Lu:ie ilexihie blntJIne, 
Etettrly 2,00& pases* 
1540 Dliicprlnta. cFiaru 
and dlattramA' nreparcs 
you for a ^rood dr^rtinir 
job in mechanical or 
srchltcclural UnCfi. Sent 
lor in days' tree nae If 
yon mat! coupon tm- 
mediately, 

Tbes« rntlmiitfQts 

iDcluifed 



BOOKS SENT FREE! 

ON At»Pt*OVAL 
5 VOLUIVIE& BRAND NEW 

Op-ly 15 ininotes ii day with itiKC Wt)N- 
UuOKt} can. pri^paro you tot a agoij 
drafttne >ob In Ic^ than a year. Mecnanl- 
cal and arohUectural tlraruru; from afniolc 
Htraight tines to linportunt compieTt pianB. 
A afflj? of rt ttmef Built eapcclally for he- 
F^lnucra, fi:>r men 'with only ^rautmar 
schdoUne. DraflJnff room practice, FIX’S 
^NOlNEliiRlN'U. made easy and clear. 
I Deludes complete course In blue- 
print leadtnil. 

Big Flelit Big Demand Dig Pa| 

Cdinpcliiint druEtioicD *j« nj^EnttF DDcdcd rlfbt ihw Ir 

Alt bhuLiliAE *.ni] Knq4*vMl:>.Ei.<4fifi4 At SHCiDfl lit $TadCl 

A ^Hk, igpi Lha b^DiilikT^yOH DJlAi'Ta. 

mi;m tiif. best cij amc.es for ai> 

VANCEMEMTl Jiflunnk faKlniblDE AvAy 

liarn Ai|;d da. l^fiLrrt qiiiek^F vidi time IwokE— Band 
od ii(paii for ■ Ht bjmI *m Ecr y^urNpll. 

ITJ iftar'a iJontMiriryf -Ewm-NriiMni (*.(■ 

Jl (AiiM TAnkaidlJ S^ELdil EBU ftHt [0 □!! fHKhri 

II thii fament crtiijptiiia Mb-k.-^ 

IJ^HF i{ iB aert duE Ckf cmC 0 / iKi bcakt^^ 

Complete set of drawluR InRiriitnenull yon 
dctiil for ihfefe tlrufllruC boohs NOW. 
These luatnunenta arc made of the ftn- 
est of German silver, are nbsobuely 
accurate and are pockikl in velvet llnec 
leatheretl>e pocket caae. Real JIO 
value* but Included with these tK9Dk& 



•1 



Am«i 4 wi T«hnibBl hcMv. Pua* Dm*l kt Ulb Si.., ChlueCv MU 

Rkivd Ii 3 r 10 dEFi' trtU Hrw 0 -mliuiv^ df 1 >vitL |.bfl hq|* d^ 

llrtr.v dbAircQE. If I wlAh. X Ida/ E4lium bi»ki in 1C dEjo jnd ove yen iwytihini If 
] dwide to kHip LIkiiii, J will Hrvd tj.uO EliV ]C dEFE. tbok O'aIf 43.4X1 e DtDqit-h unkil 
■21.40. -Uiv Ed-vki-Uiilnk I« pexL S^qJ IeIwI cdilnn End Jnijudo dn-Vltak 

iutr umviiiea and CwtinnEbB. 



Vani. .. I. . 

Ai^rtn .,.,...,.4. 

AtlEih leUer itnluic etb, onou^Mtion, EoiployeT'i nEnii Ead AddjAU EDd Uiul of At Leul 
M* buBiiiBEa IBEU u E refEmuL. 




ECHANICS-WELDERS 
- COLLISION MEN 



Our Graduates Get the 

BIG PAY JOBS 



Do you want to earn b!g mone^? Jf so let us know which 
of the follow lug trades you prefer- You learn by doing. 
Practical work.. Expert teachers. Low tnitlan* Personal 
Attention. It will rmy you to investigate AT OKCK. Just 
cheek t>ie courses you'd like to take and mail today. You 
will receive full information^ absolutely without cost or 
obligatloD. But don't delay. 



Check the TrActe Yeu^d Like to Leami 



□ Complete Auto Mo* 
chanicB (including Di«- 
ul) 

(□ Auto Collision 

□ Metal Fihieliing 



□ Electric Airc and 
Acetylene Welding 

Q Spray Painting 

□ Cody and Fande 
Bumping 



Ask abotft our *^Pay Attar tSiraduAtton Pian^^ 



Name . 



Addresf 



jUai'f tiiE af once in 



MICHIGAN 

TRADE SCHOOL 



Wrile for 

FREE 

FOLDER 



3758 Woodward Ave. Detroit, Mich. 




NEW YORK 

ELECTRICAL 

SCHOOL 



Opportun ities 
for Men of All Ages! 



Every phafie of sill hrancliew of 
Praeticnl Electricity tauj^ht ljy 
Actual l*r£w.itiee in Aniericn’t; Fore- 
most Institution f>f "Frade ''rVaiinn^::. 



Special Course in 

Automotive: Techniciue 



Diiy aufi EveniuK Sej+i^lon-'i Open All Year, 

Write for FREE Baokiets^ 

Visitors Welcomern 



Hew York Electrical School 

44 W. 17 th St., New York City 




The BRISCHOGRAPH nilul rua » vliit INSTANTLY 

Uiv EB^ biaq- «opy. Junior Cpvw 4 E 4 EtlrKlWt bL Ot^* lifiiO. FVj.kn> 1 * 
■n cf]fvn utd vp In lif« hhl CuntH »ij^ti44LRjy wind, wiib iMlih 
IWBU* *nd IrEftapHW (nirr^ir. li^nttni in Ijeinttpol nil>BP aiud. for^vn 
conBtntsE. I>md UO. maneF oidv* try it kua diy^ MfiHy kHtM 
f Ckftnn>U(r>lEi tDodrii Ki,, IjA. ukd I1G& 

Tlw BBtSCHOCMni CO. U W. l^tlHlnr ltd. Cflmlwa. 0 . Est:«ll$iw 4 
Itjl, Canada; WitnifiuMap A ElutFriQ'lCe. ,3l tDMl43l: WlM|}u|*ll«. 



MA'Vv 



k AT home; 



I Learn to CQlDr phn tna and miniatiirinf 
In eft. Nobr«v^>ad«k]M-i-l'irfic«nHE«tB 4 ]p 4 ^ 
dKmuid. [$ei>d far Ith bi>aUDt, Alako 
lUaDvy At Hone'' utd rvakilreiucnta- 
NAT|dN4L ART SCHOOL 
&<U ftUchifran An. Dr pi. 121G ChkcM* 



HAWAIIAN or SPANISH CUlTAR 
«a«Uy Iwaraed at heiae 



ImrtnntrT. qli iTjmrTt. Tnnd<~rn (Tk^ilan nt or lul linn 

tTfuRrtcdl. CCIHT LF.H3 THAN tlf A DAVl Write NOIW for fren flcLallB. 

HAMAH N INSTITUTE, 301C H. 24th Pl>u, R-S. Mllwaukae, Wli. 



STUDY ENGINEERING 



AT 

HOME 



llcrnir Study riiuskcu CftAdlDi iii. Ehr*r«« li) Ltw-tplral i, MerluDint: DkMd; 

.Ar»hii 0 ..tiu'id: .t ul^lrniln ; ISrsPlin^; NKfinr Air CmndirlLihirvE; OWriir- 

IJkuhviiy, Miainr. I*r^r>lfi.ini, IjiiLoiilrLLl. Cbeiulyid turicrcriiki't Arti; 

licirrwya* I K J^l^JLlirJr^ ; Wrilbni;; J^yr . Cl|.n,t.iry: Thrcil.ixj'j l. 4 ig; 

.Adwirci-irn: 4 iliart-irud 1 *v J^ui" of Pfli™^ 



.^erririultiLnr HuatbeuF: . ... 

IHf.Klnlr-iti-RoBunM CraliiKutr Crt*IOfc#i., C iamniliiii Ai^-rttw, ChJcai* 



.«MCCOUNTANCY 



.^SECRETARIAL 

AND OFFICE WORK 

HILLS WAY 



EARN MORE 

MONEY 



Big pay Koes to those 
M ho tra in for it. HilPa 
trains men ana wtj- 
DONT WASTE men quickly to fill highly paid posi- 
CPADT THurr 9 , Easy to acquire, yet completely 
dKAKb 1 1 ML I thorouRh. Leam at home duTiTiB time 
now wasted. Low tuition fee; easy paymrnls, S*;pd lo- 
day for mir inspiring SUCCESS Book FREE. 

HILL’S EXTENSION SCHOOL 



60 S West Main St., Oklahonuii City, Ohin, ■ Est- i 907 



jyamE 



.jlUd. 



City. 













“J«it c;ui,i 



or print 



Patent 



REQUEST OUR BOOK- 
NOW! 

Know exactly what you shoiiH do to 
secure a Patent — ^vhat must be done 
every step of tlic way — how^ the Patent 
Law' protects yon — what we, as Regis- 
tered Patent Attorneys, can do for you. 
Mill! the coupon NOW for our Big 
Booklet and ** Record of Invention'^ 
Form* 



NEW IDEAS FOR IMPROVEMENTS IN MACHIN- 
ERY, ARTICLES, DESIGNS, FORMULAS, ETC. 

Every year tiioasaiuls of Patents are granted. Very feiv, 
however, represent tlie iliscovcry of entirely new y>rmciples. 
Most of them provide new' tiietliofis of doing some every- 
day thing in a better W'ay — chattges for greater efficieney, 
iisefidnesst afiaptahility, or fjcaiity in some previonaly 
Patented thing. I^hesc iMPltOVEMENTiS are Patent- 
able if new, and actually re ji resent new- invention. These 
improvement Patents offer large chances for profit if com- 
mercially usefuL The busincHS world wants improved 
products and stTviccR. 

MODELS and FINISHED DRAWINGS UNNECESSARY 

Our BIr Book li'lls you how y<iu o&ii nt^rt LntmrMllatcly to aeoly for PuLtont 
ProttTticm evpEi If yuii hiiv(?n't nnl.shecl hiiHlf^lH nr elrjiWUiRH uyELllublv now. 
It. wHl tell you how wt* CRn prepRre tho siJonJ float Inns jwifl flnlnhE*d flrawlnan 
fltocasury In form erejk'rlU’d by ilio Palont Offlre — so aw to seenre for 

ftUI PruE iMEtf oai. Mail Coupon for CJiir Biii Book '1‘'ODAV. 

OUR SERVICES TO YOU 

Wc urt? mciatc’r^Hl Patnnt ami Truclne-Mark AlEnrnfij’a. st'irvinjf tfivetitnins all 
over the UnJUKl Stales and abroad. Our a>rJianlzRHftEi in rrimpleif. Wp 
hiivc Oraft^men, osiKTlencDd Scari'hera and Attorneys to serve your In- 
W? eari aet aa ymir J^Kal odviner In atl Pateait Malti-rit. (>nr ^^lim- 
li!ele iti.‘nire la deecrSbed in Our Bte Book. Mall Coupon for Jt ?iiiW 

IN CASE YOU FEEL THAT YOU HAVE NOT SUFFI- 
CIENT FUNDS AVAILABLE FOR PATENT FEES 

Out* hep Bool: tells you how to loRalb' osslffn an interent tn your invention — 
huforc SlEn^ opnlltTPrion— to f*ome frlonii wllllnE In Rlrl ynn, ftntter to 
do EhLs than to (ielay indennitely :itul aot^ another tnvnntur devolop your 
Idoa and Patent U before yon [lo. Send Coupon NOW. 

REASONABLE FEES— CONVENIENT TERMS 

I>oEi'’t. worry nhout diianens. Our ffiea ar{? very roa-sonahle — wc ran arraiipe 
convenient terms of [jayment. It Is our custom lo in'riult cUents ut imy 
for Our swrvirflF) in InstaMmenta uk thr u|nilLrat|ori prnmnri^Hi In oiir offlee. 
Sre our Tslp Book ror recM in (jhtalnJnii? ralcnt. It explains our amin?e- 
nienu clearly, Svnd for it NOW. 



CLARENCE A. O'BRIEN 
& HYMAN BERMAN 



70-M ADAMS BUILDING 



Resistered Patent Attorneys 



WASHINGTON, D. C. 





e 







For Men Earning Under *40 a Week 



Diesel — The New Power 

aDd Tip with 
no tsompotition 
increfifllnjf us# of Dlekil onstnc* will rrauci In kepTi 
Tiileri I Tor Jn^bfi bTtpr a Ttw If y<jiJ Atart your IraJclu; now and set 

in tluflilcid, you untworry about cum pptitJun. 



j Now is youp chanco to iDto a big now Industry an 
iL to ail important pojiitinn. Today itioro Is practkatiy 
Id Ttio Ulpwl Held, inu the incredaipjf uieo ot Dieeol onstne* i 



Jeb Facts in Diesel 



t-^rh bqwquiehly you can prepare Tor prowlnff qppor- 

— - ■ j - - - . _ _ ^ 



tunitioQ In DUtn-l by nur Job^InAtruction tnotbod 
At linhth lur thia Efind rmy tiield wbtro th 

fw mpid pTDriMJtJtJU. Tr*fli ufnEloyDeQt S* 1 YI» fcn 
nrnnthlr If you want *, cwkI Job s«t 

boub.[eL hidijfj 



w. Low 



{AMERICAN SCHDOLt Dept. D645, Drexel Avenue at 58th Street^ Chicago, Illinois 



IN ONE VOLUME 



Is Your Job Safe? 

Just fls Ihf! pasolmc en fii n d nhangcd the j obs 
of thousantis whodf penfied on librsodraT^Ti 
vehicles for their living — now the Diesel 
engine is fiist invading both the power and 
irnnsportation fields, and threatening the 
present jobs of thoosands. 

What This Field Offers You 

Diesel engiticB arc replacing steam anti gasoline 
engincis in power plants^ motor trucks and 
busses, locnmoti VOS an d ships, ai rcr:if t, tractors . 
dwigtis, pumps, etc. — upeuiug tip well-paid 
joljs for DiCHCl-t rained men, You get all the 
laU'it Diesel (loveloptuents in oiir coin^. 
8|iecla1 dia^ams fur quick uuderseanding of 
tllia Pew power. 



CARTOONING 

PAVC Turn your tal«nt int« dollars 

■ _ B De^np yoyr iililiitt •>elii j^rtTw-nnl InilrarLta. \r<ihi *ti 

S A J ■ ■ tuMiiiiL]'-IjtJ>wn f-HrtxHdLiiL ilu t¥ic 11 im 1 dI 

WV ^ ■ B dr.viar kint H-rAHiJniE ni^krii it pury U> .tUiia nuttm^ WHUi 

W Ba ww fm I TM Ui>uLJrt ^ii-J c|bli iI> Iff It vir.dlkiD^ tHm.wiuily 

The NfltlonaJ Sclitwl nf CarttMiniept 437 Fenton BWq,, Cleveland, Ohio 



EARN A 



AT HOME 



Kijrti« Stu1s C^aijym Inline to DHreei is Art. bjmI ScMiiMVj Phili#iphyi EdunttnK; 
Wiriliiici I'tivrluilvry i'FiEinKUy! ‘[cidulotfy, L^ik, .Ifriiiul tiKi.' Biiumbl AcMtaUti^E. 

CtvU, MKSantrnl.. UinH. A A kml . 

inx, f'B 
lUitiowL 
Chiui. 



fa.l'i'a: Aij VEruriiiu;. hJKtrKAi, <-'tvUL MKSantrni.. Uh<»*i. ^ 

Aul<l'i|iii|lr.r. llbdHj, Air i.'UBEjJtJiiniiir- RBTcIf'iir.tnit, l^lkn 

(n.l-ru'u. TvliHlriitl. <'N*niiJ:*4 CtnJbiTKi iy Slats at 

eicItInl.V'-ittKMt.lT Gtadu.t* Cdllvg*. tZU ClAf.nri'Cin Atw,, C 



HOW TO MAKe 

BEfTER PHOTOS 



SUin wartiiiE [^^iod flimi Do away wllJi urmceosMir^' 
fsmcxti T:ih£ a good t>E«ur0 .vory UmcE The 

hinJ you'll ho prouri to sTww. EeU ynur phouw io in»^- 
KlnpK pnO iiirw.iiBTMrm. Uur emvy, roinvojtleill hOifto>.lu 4 j.y 
nttinti- tvijl alwlrW yOU JTOW] WpUO ti«lAy fOf yKKt 
Cai«]oE(T 

UHIVIRSAL PHDTDCRAPHm, Elmt. W. 33 Bt, H. ¥. C. 



TB COLLECE 

/f, Dt^rec in 2 years. World fatnotis 
for Lqchaifal 2-ycar courec^fl in Civil, 
£ le r i U Me^hauicul, dicniijonl, 
Radio, Aercinaiitichl Knpinoeriiik; 

Adminiatmtion and Ae- 
eminting. Thr>»c who lack high sehool raay make up work- 
8hort diploma courses (3l> wockH) in Surveyinjf, Draft! ns. 
Ia)w tuitkon. Iajw bving coata, Studentis from every state and 
many foreiKH countries. 55th year. Enter WeptcintaT. Jammt.v, 
>fnrch, JiiDC. Write for (oioto(}. 491 Cdte|f AVB. ANGOLA IND, 



Cnntainn tnore valuable rnatbcmaMeallnfomiailoD 
Ihau any utlior book, InAEant lactH and /oTTiiuldS. 
Kevded In every bufttuaa, trad^or buoie wurt- 
shup, Pxamlue 5 days JPree, ■Then pay B2 per 
DIO, for 3 mouthf? or return book and owe nothing. 

Vm Noitrand Cd,, 2£U-4tli Am., N«W V44ii 



SDNG POEM WRITERS 



. . . * WRITE FOEMS FOR U$ . * . . 

thjr pTT»lCW*^tVtf rrnjllunt" hJLvr miiny isnny inewni 

vnenemi uj Hove mcir iicMPiitii rii |n mM»ic *nrt m .r- 

nirri pi,ttinrjil i4in ni thflr (hOnKI^. 

tjpnil fc>p trr<; Li<ir>kltTt, '"Tirt] TO VOCtR FLt- 

TUftK IN i^ONU'WniTtNO" nnrl inrpjnnpMpH .nuiU pui' 
SO-SO lUafl. 

Sniinut T^irivii fmr five I’SHmlnnUrtn. (Our 171Ji 
year ctf 

IWblftNfl 50WC HUHEAU_._ Qjpt. 1^, Saieffl, Irtrimoa 



START 

$1260 to $2100 YEAR 

MEN-WOMEN 

42,7GS apfkainttnents y Dept, A17S 

1937 gov't year. / 

Short hours. De- V 
pendable jobs. 

CMimon FehicatiDU 



ROCHESTER, N. V. 



Gentlemen : Rush to mo, 

FRfcEI of chart^e, list of 

^ U. S. Government big: pny 

^ johH, Send me FREE 32^page 
Ifsnally Sufficient ^ book deHcHblng^ palaries, vaca- 
iA«il rniiflAn ^ lioiiK, hayr», worki nnd full par- 
NliO IfOUpon o taculAi's tellimt how lo cjualSfy fpr 
Todljl iheae joba. 



SURE 



Name 



Add re&s, 









Hove You Hod These 



^tiance Sx^eUencesl 



enofi 



HO has not cxpeHcnccd 
thab inexplicable phenom' 
of sensing an unseen 



presence? Who baa not snd^ 
denly realised that he has 
been listening to a conversa' 
tion within himself — an do^ 
quent appeal to self from 
some intangible intelligence? 
Too long have the restrictions 
of orthodoxy and ridicule of 
unenlightened persons kept 
these commonplace occurren^ 
CCS shrouded in secrecy. Learn 
what the world's greatest 
thinkers, artists* poets and 
geniuses found by accident — 
that the intelligence just be- 
yond the border of thinking 
consciousness is man's foun-^ 
tain^head of imagination and 
the source of the greatest cre- 
ative power he can command. 

Accept This FREE Book 

You cannot better your place 
in life by thinking only in 
terms of what you have read 
or heard. Only by the intelli- 
gent direction of your inner 
faculties will you receive chat 
needed vision and impetus to 
carry you beyond the plod- 
ding, routine-enslaved masses. 
Let the Rosicrudans send you 
a Free Scaled Book that tells 
you how you jnay learn Co 
^ employ and enjoy your nat- 
Ural heritage — the forces of 
mind. Address; Scribe E,C-B, 

'Th« ROSICRUCIANS (AMORCE Son Jose* Catff. 



(Tsfot a rcligiouj organization) 



5c TIRE MAKES $2*00 MAT 

Makii sprlnsy, lotiR-wcarlnf; Itiibbcr M;it? oul of nld uulo Urefi, Any 
length or wldtlu liltr enle ro actiools^ tartar Le^, Btore-?, homea. Think 

rf tPi» iirotiL nTatid new biiriae^ rul-lf H4MCiiiebl4 

Nivwimfrnt ntid itmplt hand JLhrU vnor Write QUk]! fw 

iofortiielkiq. Don't l«c n pnlniiEe-^ hli U filiil 

FJtflmiH, IrtC, Dept, n Sfl W, Humn St„ Chkwp, Itt, 





MAKE MONEY AT HOME 



AmflBJ iie ru titjfli- maid -malting; outni mahoii iJt-rfLTt 
ISt'TihLtv rrml.t |5 of |flkc|Uiytt pah tlTJ-K., -Cridai. 

etc. MciIiIe tTffli frarn &e to enrh. mo I a 

tmikm hu n-ilriiiB of novel tiria ivnii jjifie tu ai-ll ufi to 
Sl-Ofl npicfel Nrt oisr'i’rlH'nf'p nt^-t^sary. lliilrlt 
rany. ijponttitpl'e hi yuur ^u:^xn,’ 

• - H J<‘lt [o ::itnrL-!t. ftin iiiliopB, frli'llilii, rfhthrla, 

mid atsiiMiB. by ttioII. Full or »r«rp tlmo. ■^Mol!(|- 
<‘r“ linndy Dooit'^ And het of buyci^ F'ltkie.. WVitc 

SO-LO WORKS 

C>ept, I-B 27 Clnclnndli, Ohio 



'rsuvisioM 

^T^evision — another great field 
^ of opportunity — will offer posi- 
tions of responsibility to those 
men who are trained to meet 
its requirements. 

j You can be ready. You can learn 
by actual experience on complete* 
up-to-date equipment. National 
Schools offer you the oppot tunity to qualify as 
a Television authority. Slen who believed in the 
future of electricity made a success. Television 
drives you equal possibilities. Every wide*awake 
radio man w^ho can qualify will be ahead of the 
crowd for Television's responsible positions. 
l,.€arn by doing, .^ll training ig tested for prac- 
tical application. 




’RADIO 

(ll The demands of radio are ex- 
acting. Good radio jobs are 

■ iUr aren't qnali- 

havenT the right 
training. National Schools 
olTer you the opportunity to become a radio 
expert — give you the chance to prepare for 
a highly paid position in the livest* fastest 
growing industry on earth. Every day radio 
needs more trained men on land, sea and in 
the air, National graduates are 
trained to take advantage of 
those money-making opportun- 
ities as they arise. You can, 
too. Train with National and 
be prepared for your big chance. 

TRAIN FOR THESE 




EMPLOYMENT OPPORTJNITIES 




R^L th» ij-iH iuclM ibDul your eniplDjfintii t 
liuiilivf aiiiil la A-ftil IdLETUU. n. 

J,c*rq* l!im' jrou tta tr^li. yDuncli to bold a Tr - 

■iMt pmljoa ia Dn*- uf Iheni grtat htkJtP<ir9H' Alii 



tVlk|Wl*l 



Eiiid*,'. 
□Ifert ytMi 



ntxin'D tnuibliKOLit. 
miinM 



cam pitta 



Uwialai ullh mopl 



milnud fura «ll4Whd (t. Lot A.riB*JHi. Eun 



SCHOOLS 



bOAld ILMl £Wa\m 



NATIONAL 



Los Angetes 



efueit iot FREE BOOK of DETAILS 



NATIONAL SCHOOLS* 

Dapt.PMR-T. 4000 S. FtgwroQ $f„ Loi AngsUt* Calif 



NAMf 



Ag* 



ADDRfSS 
CITY. - 



STATE 



(■n, irrifina Po-nulai' Afr .rlin-M.fr a 




GO TO 

HIGH 

SCHOOL 



IN BEDROOM SLIPPERSI 



Ip you fctt tlif npfii a hii^h stboal c^iccjilinn — rcsflrrflrss i>f 
>'our ajfc ^ jr'ou can acquiro it in tlie itrivacy of ywir own 
home afL« your day’s work is done. AlaiL ihe cnuposi for 
in farm at ion about our tnixlcrn and widely rKogniaed hiiih 
school course. Thousands of adultj are studyius it every tttiAtf 



INTCRNATinN At CORRESPONDENCE SCHOOLS 



BOX S-A2S-J. aCRANTON, PENNA. 

£i.t)l>ii> Fullr atfCiiJl ymur in thn u^hijrvt nuirke'd X 

□ HIGH SCHOOL SUBiECTS 

□ ChcmvtFy □ I'tH.'ilia C inthc 

d A-V'tiituiit n Rt-friiciiriiLichn 
C Air t'-imiii LiDciinE 
C Aroti 

□ Mts^lmikiiiiiL Er]J£^Tl 4 ^e^llld 
n C'R'ii KiijrjnErrLEiK 

□ Gu P^nfinr Op^TAliiiv 

Q lli|[lL»m^' KnElri'P'Tiriit 



Q ElrEirL'fll 

□ Kriiftinn 

P Hhnvr {."aril Jifltrririii 
n LiaOiJ P^nj[li>'t] 

Q Acrir-ttlt urn 

□ Ptta citTilfP 

□ C'^ivll -hk'rv -irr 

n Fifni 



.VcjPijff. 

.. 







Allfifh'* — 





CAN YOU FIX 1T7 

'tTl^V wonder Ij<K> 4{S lei I 
8lC‘M nv HUW Up 

takd 4111 In ULr- 

ferentJaL — to kill ifu; 
jptibmmy Jit At MrritPk?— UP 
iK't 'rtMi'Nn— uptw tpi piut 
your flneer instantly on 
dlltrinc trokllilc a.tui tliO'n 
tPip Qulrh cxrwrt woy in 
FIX it. Ni^^OAt ini' 
i^l'OVtnJtipit^ [U lLy rpii ■ 
oTvdb EquEl to n C9mpl*te 
tj^de courfra ■! |«us upan 
a fCMrth |.h.{i rniEt. 

a IIS VOLUMES 
Brand Hew Cdilian 
91:^04 pncMK 2000 mu«- 
Iratlonst wiUnjt pUa-^ 
srumSf *tt. IncUidtiP^ 
UiirLi'n^ ■^IS’ltieSH Avltir 
tiE>n Hletort, Dipfcl en- 
flintlH etc. Du Luxe 9 i]J> 
Uon( colil-HUamriotJ Ilex- 
lhl<? hlnfitnir. 



on (L|jprtmil. Juijt uioll Ihe coupon nui.1 ice'll 
send J.-™ S Ml tif these remurlsatila lUEu 
bDokn> juht oiT tlte pn-Ef. Whether you are a 
mechenle or helper, csperl or apprentiee, autn 
nor or rCriiier. if ymi're Intpreilnj in knwtriii 
nil About AiticHbDlilile merhnnk?, tsihe 
vantflKP oF tliH FJtFlE OFFEIl. 

GET A BETTER JOB 

A btitler Job — In Ihe Rjeanilc auin tu- 
rlustrr. RIGCFR FAY — u cliaMce to po Inco 
husinesi for yourself And itbi a attare of 
Ihn h.LlE« [prolltA, ate wtUlng for Any man 
irhu oven half lrle» tu ImutO^o hlioaelf. 
Lpam HU to onslneerlng with the as wnpder 
hnuks a tion' Wa 3' — iiithiDLil aLuiiyina or 
ni«mort£ln;j, Simply uae tJio JIFFV 
DtlX to laali up tin anewor to any auto 
nrabIcDL ISuilt lijr ek-frli Of Amerlrn's: 
Rreatefl lutomohllo eiiRlneerA. and wrlU'en 
in iinttilo liirpnuae^e n yoa tan uniterttand 
IL. VE^ry new^it cars, ail coi'cred. 



[ FREE 
Automo 
Jc«n T e 
year wl 

CD II pan 



FREE prlvllaga of coneuittng 
labile Englnoert al Amti' 
TochnIcBl Soclaty lap on* 
without tumt If you mall 
ipan inainaillataly 



] 



Boohs alio include tpaliuhie artlelei oi 
aervlee shop Manageirent. 



AMEAlCAH TCCHhIlCAL SOCiETy. 

Droxel Avu. A >)sth 3l„ Pent. AO IP. CUirosjn, til. 

„ I waulU Jiiki> lo ittL ihe new o-VLUUTnL- trillion of j'riur AU"1U 
IlOOKd. I wil] |wy tiio row centr; fteiivcry chiartrefl on&. i>wt if 1 
cEiooiit to. 1 TTijijf rotuni ihom exnn.'^^a tnllL-ci. ir after lO dJiya u«t 
[ prtrtj tri ktt'ri thenu I wdll emu von £-.2 and iiay mo balance at tho 
Of only Sa n monthH imtn Si!4.00 le Tiaid. Itidlndfl m-if 

ririnaultiiijr mcmii'erBftiip pjp per vout- oFTor aipovo. 

amo ^ ^ . . 

AddeoM. 



City ................. 

Attarh Iptter xtoiinst aito. orcMnptton and npmo atict ackJresa of om- 
plri.yOE' uid Unkt of .^1 Itairl ont ‘buFlnrr^t^p moil A 8 pvlerenee'. 



AVIATION WintsNore 

LINCOLN 



TRAINED IWEIU 



*“ ^5®^ A MONTH—ME- 

'rUArllCS * * . SzM Thii aovernmeot Approved 
SchiKii wants la Immodlalejy [ret In loueh with men 
InttroEtod In prtpprijir fnf out pf ihVEO ooBltiDne. 

FOR A PILrOT^S PO'SITION Lincoln Traitiinir pt* 0 ’ 

THirt« vou for ycuf Oriv't, Koltriir p* l^vote'. LImiled 
Cuiipmtivifll or TranatPorL, tComniercajil) Pllou 14 
Trainitiff Planeff; Spacious Aln^irC. 

FOR A MECHANIC'S POSITION OoTirmm«>nt Ap 

pn>v.rd Lincoln Tp-zLinlngf inrluiltji praeticial turpe^rltprit 
rip nqcxlem Aliyplants and F^nkiil^*'. I'TtpArtIt you Inr 
lttiint4|lHtQ empl-ovinonv Ji* Clt>v’t, K.itiN| AlPTitanp and: Enpine 
Herhsjn.lt. Tnaninif ilso in sneet.- Metal, Welcmiir aiJd ftadio. 
YOU CAN GET INTO AVIATION Our Graddstea retpulsrly 
lahlnt; cmsiiJonfl with ItFstllnif Aviation companies. 

WRITE TODAY for cudiihlcLC liiCormatioii. 

LINCOLN AIRPLANE & FLYINO SCHOOL 
559 Aircraft BlOf, Uncolfi, 






lea^n 
QUICKLY AT HOME 
BY LATEST EXPERT METHOD 

An easy^ duldi. t Itorttu till , Hants Btudji Ceurta. 
Ohlest and lamest bcIiooI in clie uorkt TEACH- 
ING riJOTO'ENOilAVINO by cwrwpmsivm™ 
and rcEldenee. ^Llliy umtJiUal fcalurc-a — Eyperi' 
mtmlfll. Kqulpmeni for home use — 'Us re llcler- 
ence Rooks — Fumera Joctmallaui. Flate Layout 

}-:Ksinp 1 e«, I.ire 1 ,imp CanHuUln-ir Srr^'lCO. '‘'ID 
Photo- Eng raving Ways to Hake Monor fram 'tho 
Psy Vou Start Vriur Sllidiest'' . . . All [n4lud.ed 
a 1 no extra cost. Wrlio today fw FTeo lla-psffe. 
Gqipnrtuiiity Unnlilpl. 

AURORA SCHOOL Of PHOTO- 

Pept. 19S AUfroAA. 



BIG PAY! 

IIHaL WaEEIHC 
coHctrriOHt 

UGREASLNQ 

DEMAND 




EdFh $ 12 fiO to S 21 (MI at Start 



EKOvllc<nt opnortunlf los rpn eJilaena 1ft ta SO. Nu siMH-ial oxporlpnva 
Usually i^ulrrd, h*ilwfly FoaLal Cierka msy earn B1S£ llml moriih: 
Cuatoma Inei>ocLdra as hi^h px sa.utiO a yesr, 3^nd lor FRRft BOOK 
"How to Soeiire a Guvernmont PriHltirin.'^* It to! In aliout many snod 
EOVErmnonl pgaltlcms RRd hOW OUr ti>!i:|«:d motUod W|]l JivJp ynu paSB 
[<Mam1iuiLinn9+ WrltO AT ONCE. rATTEKtSON SCHODt.. Arthur Pat- 
te-rSwl tfarmC-r Oov‘t. txamineri, Principal^ BO Mercantile Bldg.p 
hochaater, W. T. 



lEARN TELEVISION 

« , at hairial AIiuIuiIbIv NEW hind of traVnini. In 
ADDITfG'N t« teat hatkt vau ««t asmplete pr#e- 
tieal TelBviiian Equioment that Htuallr Irani- 
ttdlt' a»*S rtcaix*!. Fae«tnaiine, ffuilllrii h^nw 
trainlni. Eaiv tlnia Mpmanti .. t Vid-r S4fi a day 
pave far ■DTH train! i>e and pquipriHnt. Write lar 
Hmoleta datani and FREE haoh. Ha abitialipn. 

American T«f»yUI«n Inttitut# 

DapK PH fU, 4U E. Erla Chlcaaa, III. 




Oei llElTER. ttaislai- baallta AUhil iMliaDtaitH 

Loutad HI I'uiEfle Nartbweat, a l>ia*»l rCatet. tataUipliad 
2 ft rtami MKlem HwpDieht, i 4 i»HUrtar*r CUnU 

ei»pfi>tkis for TUvA lui^cML Earn neon Had board 
while leemiui. Send [or FHER Mt lO-OSM Okaal 3oJi(nil 
Catklat Ne. 1ft. Uaink Study aad Seiidesl Caureaa 

L. L ADCDX TRADE SCHOOL 

Poniand Ongan 

Government Jobs 

EXAMIHATIOHS (OOH valuable IMFDrtntATJDN FREE 

COLUMBIAN CORRESPONDENCE COLLECE 

WASHINGTON, D, C. 



LIVE BODIES FOR SALE 

Ob bayt WqiJdn't that ha nwall — Fll tell yoy wbal I alll dff tkCitJjik 1 will taka Ibnl 
HiirCawiiV hridv Cii youTi Acd whip it into ebapa jurt like I tuva done for nyaiir i,ad an 
IDUIF n^brriL Ih> ynu want bip irmW-Ica HEhI n. htite raliuH body? My booB "l^uhaanl 
Uadj BjUdin^'' ka abnlii'leLy FHEF. 

TUMMY LOUGHfVAN, DhpL 14, ES.tSth SL, MillltfcIphlB, Pt* 




ATTENTION ^K1RlA EXPERIMENTERS 

aOtLD-WIDE MMIfflJ KCEIVEt PUMS 
Conpitta — R bsIt ^ ^ <■ 

RADIO RESEARCH LABORATORIES 

Oept- 4. 415 Daadriph. Aita., Kne[vllSa+ Tann, 




J. VF AX' V CfU X J.W 



ZiA 




A/tcaf/ in Engineering Features! 

A NSW 4 H Dnr Lj pe [JlL-SutDini 
^ H«*[ W ( Jri tj, wtUi ■t^lijf 

i^praved i^ut ddivcn 

DUira iHJ-t 0,1 l[LlU*r -FiMt IIHH-E 

Bltr^Etive — Unn 
>■}' cLber we «v«r liuM'll 

Thli nevr LXCO li«^ h* fcia*- 
nwn(~h Eivint w[>jutBrrul 'fwi|i|4 
in Imhuh, i^dirwi^ etc. ^bH}' 

a^ji|M*d Uf riMliale ilc haul, jix 
wu^iid. llu Irwi# kuitin^ 

tv the DHijid [Ll]:j — v(i ij*ea 
Llttla FihiI, 

Jnpide Ibe butililul Bbed raliipat 
l> L.‘1'00''9 NpBcUl "'IVv-hlUiBei 
l]«ulil»-FlLifl" bumcB — xM ttnw 
*^.EDJ|xr M«rtitiC llait,'' Biu-dh de- 
tHqpb Irulr iMrt flaiiVB — htjj-aitrtii<ra 
Vlvii JAlUefB tIhU beat wtllb LLltte 
inlv- rT?*'‘ra. 

4uirlE fta/e! Cirrul ritBi. iLiiJitbit- 
JiM |h« nia, Cbn>k4 ill »u«»r 

FREE BOOKl 

er pDBto-ard 

far detxJl*. tttireb 



Wiita ir.T 
tRECES M m 
nuD-O'm «il 






Lioiii New. t1vl» 

New L\CO beiiu 

thftn rirll' Niw *uik- 

ptEtiij (dbIv ■ DiaT'' 
inr pari)., new 
guieliwu, jhw fuel ecattHtmr rplljrn 
elfaeapea lluuu dLiaJ)_ ''ll^h Pm,- 

■un CnTbej-fief'* Italeee Cruju^ 

forma baav.^ oil ieto 'Antal roiat 
eitra-rUi]|. miatnire^ Bibrn- 
|w>t kiull at Paitit- AppPOVWt 
lEbJatwtlwptr Facttjr^w 

Ceat^d. UiHraalead. 

UUPITC Send -pe n I C'wr d -or 
ITIillfa cQupori, ita (till dfr 
iiJti and vay Low 



FREE 

BOQK$ 



LAC4 OIL BUt^NEIt CO., 

IM UnJpn Aap., £rlfiwpl||, l 4 wx 
PJeaBe- mail IlleraCiire luid luim dd 
OLACO Oil-Bidrnitii( ll.ooei Itaaleri 
□ LAf5(> Tbyib»iir«^T^t>a ["I'll 



LACO OIL BURNER CO. 

lU Unian Jhw.. OrHw^ld. (<Wt 



A fJ I) kEriN 



■piG rUEE bonk id colors telts new easy way. You don^t reed cx|icr3frn«. 
^ We show you how to decorate bemilifuj Art >J[jveltiea right in yciiir EJWii 
home by luirnple "S-atep" metbotk No ttdaoiiB titudyr I# very tiling furtiL'^hi'd 
including supply of Novelties for you to decorate nud IlonaccrafterB Outfit. 
Pig prQUt per piece for {Iccorating. Many sit at home, and uiakc up to 125 
to toO a week — full time or Hpitre time. 

fv jfVl # Just maiJ coupon and get first 

EfjytiT ^ n^soluUh free. Start 
jL^dZfvft' 9 right in decorating CJifts, Pridge 

Prises. Toys, etc. More like fun than work and you cam 
tali you learn. Huudrcirb imiking big money this fajdcinut- 

fiig W 4 iy. 

NO CANVASSING 

ing for Free Ijcssonr So 
sure are we of yotir salisfaetiou we give an absfjlute Wfurrauty 
backed by tl.fKM) Bund. Coats nothing to find out. Opciiiiiga 
for new workers now in every hH:aUty. Mall eou3;VQn imnie- 
diHtuly fur Free Book and Free fjesson. Got started making 
money at once. 



MAIL THISf 



I FIRESIDE INDUSTRIES 
1 D«pt. Adrian, MLcH. 

i n«H ktkI bir Tin Doak xiwl Fit l>B LBSSOM* 
I TIjIm twii t>NUi>U tp« ha anjr way. 



GIVEN YOU 
TO DECORATE 



iOO% liti|krov«Ri«Mft Qnaitinta#(l 



We build,, btreiigihen the vocal organs — risltcifA 
JlMjoBJt — tmt hy fundamentally sound aud 
Bcientl Really correct ifienf irjsrcfAfj . . . and ahsoiuts- 
ly euarant e* to improve any al nglng or epeaxing voica 

■I IhhE IIH% . . . WiRfl fof woBdijflpI fok# tHXit— i*nt ffir*. 

WH T yon B>n dqv ba'n ISb yvjtea y<ni wyaL No LCwnrliirw Hnl 
uamM [udBE l? rcata ^aad. bj panal. 

PCRFZCT voice lifSTlTUTEt Stvdls 13^6 



W WIN A TWO YEAR 

I FREE SCHOLARSHIP 

I IN COMMERCIAL ART 

f Eh|0 ^11 HidtHl MV. CVtfj- n>x Focuuh littb fdlw tWvB 
h,yrti . . . a'l euyl If you urp on ainwUur, bTBr 15 and. Iik« to 
dnw. li*r«'" yOMr OJJt"WlMhl|y to bwomB a WBtUUahiifd. wrfi- 
p«hi| utiaL iMrn cammerciu art b. 1 bama tbraurh Amefi'x'B 
«d«L iihd ItvPidrMti <4 puiMut|iJ fFwabw-tn. Thli 

«abu«t may chxiixii' your fulurw. Smd irouT 4kalrl] ‘today «l|lt 
lULmt^ utdti^ wticf Btfl bOr 

ffiCHOOl. OF APPLIED ART 

Dept, teeir 10 e. Huron St-, Chicago, HI. 



64 E. Lake SL-. ChJcBgo 



In answerrng advertisementsi always wrtte natne 
and full address clearly. 



LACO 



OIL 

BURNERS 



ir GET ON ^UNCLE SANY*' PAYROLL A 




Many Apfiointments Each Year 



$1260 TO $2100 FIRST YEAR 



CoTKimon Education Usually 
Sufficient 

Short Hours — VacHtiane With Pay 

MEN— WOMEN 

Mail Coupon immediately— today 



FRANKLIN INfiT., Dept, A 195, flouh^tEr. N. V. 

OEthtlritiBtii Eliiih Id me, wlihotil charge. 32 n»frr book wllh liet of U. 3. 
Government hlff paid p<M?ltlorie ohtAin*bk. .V<lvlHe mu atiO rcpardlni salarln, 
hours, work. Ttac^tlan, etc. Tell me hnv to ntiatlify far 4 noil I Ian. 

1 ^ Name — - — ..... 








Well., your boss thinks of you in terms of so 
much a week! You are worth this or that to 
him. How much you are worth dep'Cnds upon 
^YOUI You. decide the amount chiefly by 
your ability— by your training. Why not in- 
crease the amount by increasing your train- 
ing? Thousands of men have done it by 
spare- time study of I, C. S. Courses* You are 
invited fa earn more money.. This coupon is 
your invitation* 



INTERN4TmiV AL CO H R E5P0 N D EN C E SCHOOLS 



ton , PenoM* 

olilleitElcini plraat s^n-i] fuil ilMhUt ti'ie i^ubject 

b«[ore whlrlt I hivv (nurtr^il V; 



TECHNICAL AND 

Q Arftiitevi 

□ AraliiLwtMf^il 

□ ULiUcIlDf Hii(jmnliiiir 

n Oontrhi.-l'Ot' >xul UuJfler 

□ Striirlurnl 

□ LJIccir^Jhl 

D meeirl< LEclitiDB 

□ KLcK? 4 .ri <7 Oim 

O Rrinlinjf in 1,1^ prj?it« 

O Tfrfp-fffrtp-h Kr.jtinffr 
[J 1 ^'ork. G llRiiSa 

Q \I«^b>EEira] EjDjnn^r 
n nrHitfliniiti 

O MhcbiTlinL Q TckjI ETLEikcr 

Q P»tt#rJtriink^r O JVr>Ll^rinnV:^ □ C-tismiii-Iri- 
d PuUDtlry 

□ t!h.iwt Work(*i’ □ CoUoit Mftri.ufk<iLLLriii.i 

Q 'I'rruilmDui pf itiUsiU □ MRikipfr^rturint 

r] MutiEtk^n^f^nt XnvAntkiiin Q ApEtKtiliur'T Q 

n OitnftfE F.ncEpM E 3 AvihtitPti hlcJK. G Paullrv FR.rmij]f 
BUSINESS TRAINING COURSES 



INPUSTRIAL COURSES 

n Autp l'r[;bniE 7 iR.iL 

□ Aiao- EI«:tTie TRrhni^i«,n 

□ riu mbiui □ T[<*tlui 

n Air Cr>iinliiiEnnii.ic jinit ('mliiiE 

□ C. 5 o]^iii;j«rfiB] RsfriBM-ntijnn 
Q SLvkiel Kiif Irmr 

O Siveiiu Kln'lrJc EliiKLiM^r 
n I^IrirlEir tlajpnerr 

P OiiVit|Lii|Ci[([^rP EI]Ah.wit.>' Kikiciib^ar 

P ariefrf Eraainwr 

D firiJijv iijiiJ UuU’iIiuE PurrmHii 
n Rur^'^vinK atui iVribppilill; 

Q li. Hi p Air Hrakiu 

□ K. Ru H«<^tion Kortipn^ii 
P R. R., .^if{ijiii9:iit.n 

G PbimrrujiGF 
G S'nvEi^jbtln'n 



G aLLlilirWI 

O Ipriu*trii4 \l unnHcimcnt 

□ TnffiG Miiiiivie#n>»Dt 
n f’, P. AC’-C^wn.ln.n-c-y 

P l]H>llkU'. 4 HbpiT]f 

P l^r<'(Bria9 WurJi 

Q Ctni AcGuiLtLlntiE' 

□ SUe«mihit 4 hip □ Ajd v^ 4 rti«L(rc 

□ Hfrvit'^ StJitkpn .Sn]#iibn.rbvhii3 
O RlLiij'nGN C^r<^i;pculpnrr 

DOMESTIC 

□ J'ri>f4iinLr>nAl T>r<4umji'kbE).|( 

bHi 4 U™ij(nit)j( 

P H[>ip 4 f.lr«Mii]i«LiiiK 
P AJvnibrrtl rinwEnuikinc 



p I.t 4 t<>ri:nc Hbow CktEldi □ 

P St4tbu4r>p1iy and T >'iiiLns 

□ Oivit P Mftb 

P ATiiiJ Cl^rk 

P 'Oradn Hcliiwl fkibjrGtrf 
n Ilifch .‘fchfiiKl .SuLJim'Cje 

□ Cplinrr 3 V iepumt^ri' 

P Fin>l Y rair CdU-Akc 



P riiiUlrnLiniE P 

P CftrKbcninfi P Firtirh. 

SCIENCE COURSES 

p FexmJh utkJ C^ook-RTy 

O Teib nu£»ni tkstl 

CftfetWHl MBniannunt, 
€3feF4t-ihr 



A’a . . . 

A . 



i pr. 



Vii¥ ., 

rrstet^ Rpkifkfn 

If van retUif' iPt ipinJ U\it nouftan fNr initrnajbldndl 

Vfttfrtpanftrnrr Ifrkonit Unnirfal^ Canada 





Men 



Aviation needs trained men* Come to 
Roosevelt — Government approved for all 
classeti of pilots and mechanicii certificates— 
■ let our experts prepart you for a posjljon 
in this fast pjmwinig industry. Roosevelt oj^era carter 
courses ill Fly i Off, Mechanics, Sheet Metal and Ltesi^n, 

Write for full in format ion j state a^o* Ad^rest Oep^r. P, M. 



and 



ROOSEVELT AVIATION SCHOOL 



MINEQLA, LONG ISLAND, N E W YORK 



lecurn NEOM! 

-S.EETfl Invillnt-fb Ell Ninobb nirk^rr. mrmt tTSJiijiJL'Uf hii.rii.i;i 

U..i:_l 1 |iT hn-Mi Miiib r>roctiE\% ih-iinirl irm. n*' 

r. I ftir liimit- ■■ i .tin r;i I <ir^- . lntPii?tvu rt»Ub~>r- jii SEM^r- IcuvLhLui? 

■conclinjpft irtre-ftti(3jn>ijvi'[ji U'riU- fnr birHiklci 

SAGE INSTITUTE OF HtOH Cincinnati. Ohlft 




HICAGO PAINTING SCHOOL 



1«TH YEAH TtkieHmC RAINTING AAPEflHANGfNG 
~ aECOnATINO SIGN i^AINTINC SHOW CAHD 
WHITIHC - GHAIHlihlC A tVIARHLING -l»ICTDRI AL 
PAINTING. fr nil I II llr Ml B-.il itnf I.-i=p 

iltN^CLAffK STREET CHICAGO. IU.IHQI5 

study AIR CONDITIONING home 





in t|f f'i;-t;dilH'Ti'inE. |-]?r'- 1 ricTil. CItiI- 
Mi-rtii’iL!: AuSioraulJvr. ELbralLins-. nirfrlc" 

fMll:bErurl, K^ - ir-; b s* J Cl|i‘ si . Ipiil h’QEin wrinj; 
. F--. I'iioU-Ki’ ; ChfEiiuln--. TfaKilrjrf * 

l.iiK-; .\tfrjnirF.,;.r,i. Tl ii*i;i'.-vi; -li-- ■' Ll'AlSp I A I'J ii-iii-. C'EinEK-rfd Ijy Ftnll* nf 

Jblin-rLiis, UrtEHInlEY-FlDDiDralt GrAsliiLalD AIl-I CFAnn 04 rt An., CtllcalD* 



l[<mi-7 Fturlv ^'^■!lllJ(Ws iFiriim •!.> 
fiSDflLS.li 9 i-.il. .^i-rrluiHi-iuisli A 

fr’-li-in. ilvhis^n^. ISliiuuf, tVtnSi'" 

At^;; |i||-:|fu« ^s-i |i i3iv«:|i i , ^ 



Ml L WA U K € 

CHOIM. of ENfilNEERIN/! 

^ QitctroH^ckni^ U 



P.M. 93 a Broadway and E. State, Milwauk**, Wl«. 



5«ri,| Fn« Dflokict ’ARC WELDINCk World -Wldo Dm-ww^ «l a 
GiuanlJ-t |9idu-9.|iry,'' AJbq t^lJ pi? r.i-’- I ■ ..i l-r-riitfiB aJi 

.Aff WrtJsht iJEiftnlriir In il’ii ri‘^m1ii«. ...<jiM UiXifi-it rir.rr’itrT iil Ti'FffVsf ...... . 

WciJEn-if TLv!.i.ji-iai. I I -.14.1, Ml . , \VFli|bni I'nEin-i^r i| . , 

1^»||| ciF ^iuiltnl 111 . in I'tnii .... 3 ? .ni I'lirt tiFU’i'.- J*ljin. ......... ..i. .. 

S'.-linfl- . A^,r . . . ......... 4 .. 

Clf-i . . , , . .nislf . ... 

'ir li>-i |- ~ i"'* |-^b Isi irblirT ...-"if-*^., i-Jik^L l-j I. ipi ii-nij Alt Mii*i. I |l ii]i,ni.f 

J Ii|l I l:^b .3 rii.l. I LUiiIiei :ar'i ‘| : -*,i n “-rrYl-'-t' ^3:«n III- M"'. I . 

l-t:iilfci r >1 Vt. | Lierluf .il Ldauiwt ll.t. 

M - F- ■ P St finfl 



‘*Nd morA tlresoma work for me. I :k rOul Ulrlil mit OF 
bt.'tnK an iWf wr-UJfT ■’tmi.l ctun't ^oreet it. T'ni jii’Mlnj? m-urt? 
rnoiu'y ibir' 1 ever cnrrnKl r.m lill or diSfh Joljg."' 

YuiIh n-rn(. -I’jiii- iK-i'ifSiie pari I'jf lliErf KriNil fis’-'f hHliiniry! 
TluTP'fi alani.-1-i n-'t limit In wlml. wi-lr!crti t'jia i'ii‘i'ii-nipk^rih- - 
thry out iiaiiTHjfiiotuTlng om-slft Wily down. UmuiMO ilioy kriuw 
tiiii "UrhW ikr.d Wtiy" of 1.A■ei^lll^^,^ Moitallnrtty, :i >rutk I jih, [slats 
fprltiii Hti.'itl li]j;. Hoc-L'p Wi^rk anti Fiilij"lf^lh.io. 

Jfo ti'f.indpr TniHuitaotoriTri :l]I ovtT [Ils,’^ OnUiJlIry Jtrr" cl-i'mijitMliTis 
nrisOtkcaLIv iraimifl Si'hool at ]\iinSnntTlTm t ii.nTiuohr>, 

lYctsJlTli?: TfriiEib.LiLU'i^ :rnil S.\’£']iUng I'lipJntH’THE 

he t'ciliFOiiL will! svihril m tnw pay — srhoii in 

:l K]ior( rime ysiii t'sm Uforturu? h llJorHnstrliH' I'mirii'il .'^[SE’cljtlF^l 

in Welcllibi. 



In dtisWL^rin)^ advertisements atsvays wrhe name 

and full ^ddres:i clearJy. 



U'Ji CM tiJ (Fdt’ifrF f'nnntaf 








Rc.al FI;N, great ^’Iobby, ?iitc spaTT^-t [tii e p rafits. 
vi'iHr Muwm BIKIJ^t ANlMAi^a, 

|EEM>K, tan ftire imj! M £ltintl-t3liiifrtirj1l 

<;;hriHnJ'ena iri-O fim! p'^oups. Witr] pcuim U«>t. Iku^uiL-iJ. 
iijiflily, quiclcl^ l-i'^rei^d. liHi'cgtigvi^cJ 

D 1/ Wh FREE. 1 OO preturcs. 
rKtb IfIJUA. IVIJfi h.s^T YClt.! c.^ri Lh; ;t 
T^u'nJrnTtis<t, make a liono- TflaBj-invi, Ij.i'.t futt ivi4 
PHOi'l 1' frnm ycur fTOllBV, reliable BclitMiU 
2S0,IH10 Ruccca-itul StutlrnlJi earn BIG 

1‘HOFlTfi iiiDiiMErng Bpacirrtrjtil In-fr cttiicr-a. Tliis 
HtrnnEc; FREE BOOK vill mtorL’Mt iind amaze vcul. 
Noth-iTip ILke it — ^-i mi TOO\^' tbia iMlNUTE — 
lor YOUH Free cpjty. State j-otiff AGEf 
K* WiScKool of Tn« i<l*miyt 3376 Omohi>r N*hv 



Auto-Diesel 



U^ljrr « «*J tni 4 «. Aerto MechBJtl», PE wot MbiAbjiSci Art W(i|-dln*t Awtslffli.* 
WeW<r*. T^t Dll iLrtlfl |rnu to li# B3perl Aiiln- ulivifl H^iABtnc *nd htip 

wnu Eet ■ ifiml i*tu Thu inuil to jfwu !■ tWIHUHWiliir ijeam 'un nwhlr^ 

■*rilh IwEh PiTwripnprf lflBiH*rt£iri, ft«Bt *fi!Tfc. Src*rn boHl.ad1tKuIld> 

inis-s. Ftnom uid M*Td In our np*j3i he«tnri doniutarri We p*jf ydur fare K» 
NtuihYi!!*. Fw ^^Ba C*l«roKr writ* 

Nashville Aqto-Dlesel Sclioal, Dept. 75 , NasbvtLlei Teim. 




MKHANICAI DENTISTRY 



A pntiDiilen O'ttftEnt urtllull^d apperlunlllBi. iiioilarD 

Biniil I'OftipikCr ftiiUM umlirBi'Jn* eTrr> brancji imirv E’tuts- to 
vilAin W'oik, ulikFL cri'fiitrn!!' ‘^■(Vfk Fur l,i*-ntini» irr 
yoiV own IrirtiThL^nl iiit.truelHTii — jirnniir^il ttuailnr in 

day or o;bofiL No twokt'-'iu] u]wil ewiM«-ie- 

MtCARRiC SCHOOL OF MECHANICAL bCHTlSTflV 
JflJ N, Bpoad SU Dopt, TJT Phl>ad>lphl-»-.Fj_.^ 



KAIIA' THE BEUItEK 

DiwJar rt P*vfltc.leAT 'IVD.l, PhUei<iJ[ihy, Krlwi^ JP*£S"J. 
i 2 w UiDipiF^i. ..ir. -CHAfttenED av »TATe of Montana/ 
lor FKKE at odj~ 4. Np OhJkiatbiin. 

Ipr ^ pi> CoBr^r D«Pt- £13 CAkt M*En Stmt 

MkieuU. M«nl*nn, U- S. A. 



-Arti, 




Ge«I^ HippOrtOnJtlB* Aowta 

fair, LtfAria auilv mhI qj‘»olt:lT m itti^ 



tlmpk work. 



' toit tiwllil. 



Olid «it«hliahed neJwirA. Lew m|Luin-^ 
Kany lerrtia . ;inKl /[>r/«* tmoitUl [Ufd 
rW^ir«ivK>vt4. 

pac«-OBvH Scbppl or AidvertHlnp 
otpE 13SS, oeoiMkeh. AhmUiIuca 




I2weeks 



SHOP WORK 
NOT BOOKS 

GET OUT OF THE 
LOW PAY CLASS 

Prepore lor oipiJortonlties fn Redio Ereradcairt, 
Talking pieturcs/releviaion, b; 12 W«ok 9 ^ 0 f prae- 
'ticzil shop work irt Ihc |fneat Coyne Itailio SUocn, on 
reaj RAIBQ and Snaml eqaipntcnt. You tlon t need aa- 



_Frte ElPblriTraifTit SertleU fer 

jHBfHMralkm ini^lud- 

erl. MpU £pupan tadpy Tor Tree beck Wltidi tvlja TOU how tiup- 



TKfLr^ eiiUF^ti|r»n iir eaperirdre. 

lire. Mfl 



lany eat-n wmHe learninE^ CtpcttriCl 

pU £pupan taday Tor Free beck WhL... .. _ _ 

tlYBilH tiAVebh?c<ifn*»UCeinMiful JtadIbWen ■J'trrtakiniicidrtrtllil^U. 
H. C. LEWIS. Pres., RADIO OlV.. Electrical Sehopi 

SOD s.. pi^Mna Si,. D«pl. CM>I^A[0. IlhnaES 

yVee Fbutiks Rock Bad faetKr Tell mne nb'iOt IJWJr 
‘ 'I'loiui" Iphelp «hi Ktrt t^rn« TratlEf-^ J ratninff. 



NASTt:: AGE- — 

ADDhlO^S — 

CITY 



O Pages of 
O O facts for 



INVENTORS 



Thetip book A were preparrtl Tor men of ideas^ — 
ini'ii who bwvfi dP EiTttclein inimi tJiat will tnnfce 
ninni?yii stive pioiieyK save Inljrir or pivo pleasure, 
TjcadiPK thinkers ntreec that the worlct of a few" 
ytrirsfroin now will be Tadicnlly different heeauBO 
of the conlrilnitionn to prosress thst inventors 
^l ill make. TvowjFjthr^tiine- — if you have anidea-- 
to BOO about protectint' if- 

Many Little Ideas May Have 
Big Commercial Possibilities 

Don^t ffiinfc that to be profit ablfs nn idea nreda 
ti> be ennkpjieafei'l, Simple artieleB — just a per- 
ftoii’-g. Iiuneb^have often provf/il profitable. The 
crinkly hnEr pin, the luetnl tip for shoe lai-ea. the 
paper elip are £:ood examples. Alaoimpro%'emenfH 
on paleiitccl artieirs An met: tries provo more profit- 
able than the orifritial artiele itaidf. 




JIany a nmn has wailed until too Into to protect 
an idea by a tbiifri;! Statea PaU^nl:. Keniember 
someone ci-lae may be thinkina alona tliesama lines 
that you are, nnd the Patent Laws favor the imati 
who filca his appliCHi ion f or a patent hrat. Efelays 
of even n fvw^ days ran sometimca mean thelo^ift of 
a patent. .So fearn the important faets about. 
Patent Protection at onec. 

40 Years of 
Proven Service 

T’or forty yeara, th!a pap- 
able oriiftinbtai lijti hftH aervwl 
iTivcnT.ora from 
aU over the 
country. Oiir 
larKe staff oil 
pai^nt special- 
iiftfl gives you 
oxperL and 
prompt Serv- 
ice. Our Tees 
we reiiAi^iDablc; 
we atsr; Help 
wllh Tlefcrrtfti < 
pEiymeTiJH. 



iHViMTiva 



Don’t Delay^Send for Those 
Free Books Now 



■■ V i c T Q fl j. mm 

EVANS ErCo. 



REGISTERED PATENT ATTORNEYS 
MAIN OFFICE: 2(I-K, VICTOR BUILDING 
WASHINGTON, D, C. 

OTHER OFFICES: .'^l4-^^. Fmnire Blilff., Pittiburali 
4i>j|)-N, OarlVlf] Lq« Angitin 

lOitK-lN', llabart Btdi;., San Frsntltca 

Send me TREE coplm of your liouk-i, "fiitent Protection^* 
and “When and How to Sell an Invention". AIbo Free 
"'Evldenec of Inventlmi^* form. flVott; Bame boi-jiis supplied 
by any of the Other ofttees listed fttwve. } 

Nfime. . . . , r , .... 



Street ami Xn 

City or Town Btatp 



I 

I 

I 

I 




W'A fff ttFrfiTirtff Iq ^vertieerg plcusc me-ntion PojiuFae .Weeho-nte* 




PATENTS 

ALL BUSINESS GIVEN PROMPT 



Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model. 

AND PROPER ATTENTION 



Lbted Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers 
and Bank-Recommended Attorneys, published by Rand-McNally On Co,, Chicago. IIL; 
Tlie Baggott Hyall Directory of Gtiatantee^ Attorneya, publiahcd by Directory Corporatioiv 

Boaton, Mflsi4 American LAwyen Annual, Ctevdand, Ohiot Banker* Service Lcga] Directory, publiabed 
. by inkers Service Co.. Boston. Maas.; Eyre’n Law Liut, 5 Park Place, New York Cityi Snow-Chiurch 
Directory Co. Lawyer* List, publiahed in New York City# and (be Centra] Guarantee Co,. Banketa 
and Lawyers Dircctorica, 630 Fifth Avenue. New York City. 



WATSON E. COLEMAN, 

REGISTERED PATENT LAWYER 



VIctisf Bullditnc. 734 Ninth Strv«f, N, W. 

WASHINGTON, D.C. 



INVENTORS 

PATENT YOUR IDEAS 



SEND FOR FREE BOOK 




HOW TO OBTAIN A PATENT 

WriLten by a Former M#mb«r oF th* Exa-min-' 

Ing Corp* tha IJ.S. Fatant Otbee, [ 

If vou want ta profit by ran.r Idea, you ahould 
Lake Steps to apply for a U. S. Patent 
once. Your firtt step i* to -fct thii Fre* Book, Th» 

'■ n t «reE;ti rt ti: i] 3 u«tr#l>^d book contains valuabla infarma- 
tion NhoL^ld. have. It tatia you fully how to obtain • 
patent on your idea iei the .mickeat way. With tbi* Fr*a 
Book you will also reealro a “IR’frcord of tnvHition" form on 
which you i:an eaiiEy record your idea. Personal and Con- 
fidential Service; Vnur case will be personally handled 
only by a Ftceiilered Pstmt Attomay who is also a Formts 
Msmher of Lhc Eia mi nf n i; Corpi of tha 1 J. Patent Office. 
Alt camnLun ioatlon P confidential, 

illt taiWlI TWAT rtr FME MTEIT SODIl tfl4 BECORD OF HffElfrim F^, 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U, S. PATENT OFFICE 



If.. 

WIILLER BUILDING, D«^. OBA. Waihinftan, 0 . C- 
P^pjip pend, las rapr *r «4 ■eoft, **Hvis la DWaia a msSsaL* 
-*^Aesrd oi kiwnlhKt''' fsrhi. 



aaU V 4 «p 



NAMS 

ADDRESB. 




PROTECT 

&SELL 



!"aiir unpatented irtvchtiun can be sold with 
poaftlye Bnfeifuarfl* under patent law*. New, 
ktw-nont procedure. Complete Free. 

AMERICAN PATENTS CORPORATION 

Dapt. <n-E Wiililn*ten, D. Ch 



B 



ALBERT Es DlETERICH 
THEODORE H, RUTLEY 

RKCl?iTKItEI* PATENT I„\WYERS 

&12 B Culuradu Blilm. W \S1U1NGTON, D. C. 

lid 



u on PraPn'fi ^ri^T f'-re 



INVENTORS 



who aenve lariti 
profits know abd hesd 
oertaiiiBLiiip le hut vit&l 
fftctfl before apply iiif^ for patents. Our book. Paten t^une, 
KLves tboas faeta; sent free. Trade Marts— Oopyrijihta. 
UCE¥ L lACEf. Eft m ess f St, H. Wy DifL 5, WAStilHCtOH, UG 




GUCHSXEIN^S FIBRE LIMB 

Is soatblnir to your slump — 
siteiiLg, ^euL. LisbU 

i lor fl " 



naymeni.^. 
Pin 



BnirOfs for all de- 



PirmitLes. Affeius wanted, 

BUCH 5 TEIN 



swM far C«tai*i today 



D. BUCH 5 TEIN CO, 

HimEtPOUtS, MRIII. 



No Joke To Be Deaf 




dtdble 

ini >4 



PractlcaL uaolul Inventions may anw be Safely tnurketed 
wltboiit paieiiLliLG expeiiise. Write For proof that wesuo 
ee»fulty aell both potentecl and im pii tented I nveutletiB. 



Chartered Institute of American Inventors 



Dept. 4. Barrlctsr Building, Washington, D. C. 



PATENTS— TRADE MARKS! 



All cases subtiiitted givoa | personal atLenlioD 

Form "Evidence of Coutepffen ” u'i'fA injg/rtfofioThi 
for use and *\'iehetta.lc of (Joi'rrftmeFii 
ami Fed* 

LANCASTER, ALLWINE & ROMMEL 

Palcnt Ijiitv Oj^'iCa'd 

412 DdWdfl Bld|. Washingtemr D* C. 




~Every deaf peraon Itiiaws tbat^ 

Mr. Way mod 0 btinaelf hear hi.t WBtrh tick after 
jinfi deaf for twEQty'fiveyojirs,wiFhhjfi Arti- 
rUriarEJtr PruroB, btevrora lh«m day an J aJabt. 

ntopped hie heail 
Twivs. They are inviai bio 
n d 4 r cmi f orta b I e . nO w ire i 
or bstterien. Write for 
TRUE PTORV, Aloo 
U»cil[J 4 jeanP<aafnefla, £dr Drvot 

THE WAY COMPANY 

V27 Uldif lih‘1- < 1 . UkhlfBit 





Earn Cash at Home.' 



Wfi paid M. ni. -SI 1T4 for t^vri’pt Lumi] ‘"cellar [troi 



SNQW'K.IKG tnufthrdnmii'I Dlitc iiirlurtr tHxik teltjt 

4 f ynur cellar, *tiecl, Tiant auLunli:-, 



Wp fumtan 

mniprtalB. buy all crupiv. WriLi UHUiy, t<HJK 

Urtitfd Csn, aaaa tincom Av., De^t. so?, tnqugo 




TREE 

BOOK 



WF RUV 1 UddcJ prim vtar T-Qund I OlliJV Ir.n wn li 

nC DU 1 , |.i.r ^Lt .oil ■ :>n l.ri ; >ii . .1 . n> 4 ¥ i'»r ciEii^,[iii 



• i[i. n> 4 ¥ i'»r ciEii^,[iim’ii.. 

hrssd^r rr^M r.'- ^lii-tU iJObd iLljU you. Tm bppfa c.rirli Sand 

na manry. H'rit* amariLan Ftps C*rtF»<»H Cw lOypt- U^S , N,w OpIbbih. Lb. 



^Ib Protecx T^un Imventxok ** ! ^Uei^Sk 




DeJaye are daThterona Md may |?e very 
coBtiF, My personal senke assiireg you 



prompt aetlan. atrict confidence, and a 
mlnlinuin of expimec. 1 suj^flest that you 
«ad me a model or drawioi;; or skelen 
and dcacElptJnn of yciir luvtnfian. nud 
95 . 00 . 1 mil make a search and report 



promptly ais to Itanateotablllty and sand | 

you a copy of my TS-paim booklet. Cr. I \ \ 



Pfljm 



you prefer to read my booklet Arpt, iubII 
the attached coupon at once, I will also 
eend my '“Record of Invention" form, 
(Over :jS ycnira eifporlence as a ^t^lslered 
i^atcDt Attorney,! 



L f. Randolph. 



Pleasa send me at once, free of cbarire, yOUr 72 
page booklet and " Record of inventJon" form. 



Name. 



n PERSOnflL COnFIDEflTiRL PnTEriT SERVICE- 








POPULAR MECHANICS ADVERTISING SECTION 



31A 



AN AVIATION CAREER 




^iOFFERS YOU A GREAT FUTURE 

more: ajnTtS5-Wfl]GMt TtCH <SflAl?UAtES ARE 
EMPlJOrn) Rj THE AIRCRAFT ENDUSTHY THAfJ 
THOSE or APfY OTHER SCHOOL Train tor your 
(u;ujB in [hfr heart c( ihR AucraEt Indualry at Avia^ 
and oldwl *Gtiod, apwiALizMg in 
1 AvexaEi Stinl KaiAli 3. M-Ular MjadLUiixa A;id 
3 A*rwMuGa*l Eng-lnwiD?' llyln^ involved, 

C>btAi^inj inUAediAtfl 
emplDyTiient. Etttum this ad vnlh your 
Dune. a9Qr the coiD'&b 

Ln wtud] ynu d«ir« lull EninnuAi^ori- 

Pept. 

pwi-S' 



CURTI5S^WRI«HT riC14KitAL INSTITUTE 



GRAMS CENTRAL Alft TEhMtMAL 



OLiNbALi iLOS AHGELf^ CALIF. 




THERE'S A 



WELDIN 



As technique adv4iKRi, 

wtldinq becomts more whJehf kif«d, 
A hOme^Etvdy course wur help fit yovr 
for D fufure In this field. The troJned' 
mern gefE the bttf hbni Free book Jet. 

IMTEHNATIOHAl 
CDARESFDNQEKCE ICUdfilS 

■an BSRT.J 

Seranlon, Panne- 




AUDELS Carpenters 
and Builders Guides 

4 vols .$6 



Imldb TrAdfi- Infstmatlofi One 



iMhfa Trade (>h»niwU«a 

f« C-kf n't t4f«. ftviJdfnp. Jt^Lo- 
art, Buildtiki' Tlnrhinif aed 
all W nod ear ta rt. Thate 
ilva peu Ua abrai^iit 
liutninl'UBi IbaL you ^nt^- 
lui'tadirkr naw ixaLNi^ Mcbl 
aolulnaa, pttnu^ irrtc-aii abj 
puDBj caviM aikueillaba. Aa 

aaap freenUTd faufaa fur Eba 
afv^ativa Pud atodenl. A 
netLlfal daily faaickti' pad 
Gvicli Ibrf*na« ti^r Uia laiiEcr 
CuimEcn avt-ty- 
trlvcCt ar« vtinjf tlia*« QutdBB 
V a Uripioc llaod to Eaalir 
W^a-k. lEaltBT WerJt and Jt?U 
I'bT. Te a*t tbb Aailal- 
Abh yauraelJ' aljupl* lUl 
fi) aad mail Ubfi rSMH ^U- 
TON IwlErw. 



Bow to niB tbe eteel PauerB — Bow to Cl« end pat 
eawR— Hew to build Cumitur^— IT eiw to uwb e 
mi ire box — IIow to use tha abaJk lint)— Bow to upd 
rulae eod ecalod — How to mAko >ptQtB— ClAnwo lere 
Arjtbiodtie— Solviujc EnrikvuTAtioa problems— Efr- 
tim«t(Eie etran«lli of (imberB-^lioiv to ml Either* 
endaillp — How to fremo houaea and cuafp— How to 
cplimeto iNHitE — How to build boaBea, bamp, ea^ 
recepK bunjatowaf eto.— IIow to md end drew 
plAiiA— Drawiui rm epo«iGcHtiona~now to ex-i 
— Kow to upoeottLmci 13^ IS and IT an the 
eleal sqiuro — How to build holata end BcefioldB-*-^ 
BlryilchTa^IIow to build atAirw — Ilow to put on 
inUriar trlEO— IIow io haul; duor^^Uow to Lalb— 
lay fluorp — How to paint. 




lai 



¥HEO^ AUOEL & CO.^ 41 W. 23rd SL^ Nawr Yarb City 



Kajt A*4«l* OariMAtEft mad Bvlldtvi Qilidta- 4 r«t*, M T dari' tna trU. If OJt. 
J -alll rQ miE 41 in T d«Ti. and 41 numliily ualil fd ia paid. CLbtrW4H 1 Fdt rPtWA tfaa m. 
No Bblipaliofl vaka* 1 apqi patwfiad. 





Proieci and 
capita Uze on your 

i/VV£Si 7 iON 



Get these SOOdrs* 

Cf1fO£A*Ofy»Qrtmit/es 

Is your idea patentable? Has it commerce 
possibilitijes? rho«*are Ibe thing* you want 
to know- -and inlorosting Infonnalion on 
these questions can be found in ourbookfl 
'HoW We Protect You" And ''Suggesii nnw 
on How to CommercialixeYonr Invention". 
We will Bensl you these abaotutely FREE^ 
together withqur Certibcaboiiqf Invention 
form, ii you mail the coupon below NQWI 

OUR EXPERIENCE GUIDES YOU 

You can feel perfectly sure in dealing willi 
this reputable firm. C. A. Snow & Co. has 
been Bucuring palenis of every description 
for £3 yeoiB. Save time and expanse HOW 
by getting advice based on ouc 
long patent experience^ 



C.A.SNOW& 

fivteftt Afterfieys J;>ce tB7S 



]9i SNOW BUILDING, WASHINGTON, D. C. 



c;ruU('ml^n: J^Icsm sond me-^wlilLOUt rust or obhxsLiun^^aur 
t-'Ki:!-: imokB. “iju[Tiirr4HtiDn.p vn How to Coront^rfioH?? Yi>ur In- 
VCD E Inn" pheI "How lA'e Protect You.^' AIjw Cvrtlflcatlun of 
IiivotLiluii furin. 

Hjme. . 



Slresl ied! No. . . . 
Zl\f m Ttwi. . 



llBle, 




THAI M FOR 



MANY 

oppomMmss 

IN THIS GIGANTIC FIELD 

Moll COupoa today foT detaila pf 
mouB Coyne "L/rara by rtalDd^^ 
method of pruclkal shop training for 
ycut start for auccuse In this big-pay 
neld. Age or lack of moOcy ncod not 
field you back. 

tz WEEKS’ TRAINING 

Coyne Training la practical, thoiouiiti, 
OoFy to grasp , , , you lourti quickly oy 
doinj^* actual Jobs on real elect rtcal 
mnchtnery/llilu hereJn my Chicago 
TraintniL Sliops-^NOT from books 
or DfliUvd iraHons* Vgu don't nwl pic- 
yiou^cxpcETi’nCO or U lot of book Uiunt- 
ine . IZixpcrt. i nstTuciors. guide you CrVcry 
au^ of the way. 

EARN WHILE IEARHIH6— 

JOB Hap AFTER GRADUATICH 

Blr LhEnl^ ahaad m QActxfHtr b:San£<Oti|HrT[in. 
Ili*8 few Ptaail J jctljfl. xwkI pay . and a rral -ftl- 
tu» Id this fuclnstfriir Hvo Inoustry-Tnou^ 
uada el apMrttmiUBS.. HEiah the mupnn 
P.IDAV far Bit Free Book eoritainina manr 
^iotus Of the s»4it Covno StH>ps Jn Cnkstfv, 
fmctssbiH3tCornDTra|nlinff.»n Einirignnent 
ServlM.. .maitr eun whlli l'M jij idF.,JJdi- 
Uonal Inatrorlnn In Cle«- 

tne RefnEonmon anil Air-CoflcinlanlnB 
pt HoCstee coil. MAIL CPUPON TOPAlC 
CLCeTRKAL ACHOOt, 
V ■ rib U.C-iJKWm.iVMidSDt 

SOD S-PaullNi St.. Dfelit ll'U; Chicaio, IlL 



H. C. LCW1£, PWflhhirtt. Coyne Ctectrlut School 
SCO a. Pauana Bt,. Dept. 0-72. ChhUAsPi JH- 



Send ma . eillHMit cort nr nbllsstloo, prar tHs Pi« Boaib and 
dsuila uf TMir “PtsaS" to halo eim„ 



IflilBt.., 

AW"" 



NAIIB 

ADPRESS.^ 

City . .sTATt 



OacnpatlBB. T 1- 1 ■ 









w/i/ Trainee Accountants Command 



I 



— and how ambitious men are qualifying 



by the LaSalle Problem Method 



I High Salaries 



G ET this straight. 

"accountancy'' we do not mean “bookkeep- 
ing, ’ For accountancy begins where bookkeeping 
leaves off. 

The skilled accoLintant takes the figures handed 
him by the book keeper, and and infirpr^ts 

them. 

He knows how much the costs in the various 
departments should amount to, how they may 
be lowered. 

He knows what profits should be expected from 
a given enterprise, how they may be increased. 

He knows, in a given business, what percent of 
one's >votking capital tan safely be tied up in met 
chandise on band, what per cent is safe and ade 
quate for sales promotion. And these, by the way, 
are but two of scores of percentage-figures \^ here- 
with he points the way to successful operation. 

He knows the intricacies of govern- 
ment taxation, 

He knows how to survey the trans- 
actions of a business over a given 
period; how to show' in cold, hard 
figures the progress it has made and 
where it is going. He knows how to 
itse these findings as a basis for con- 
structive policies. 

In short, the trained accountant is 
the coniroiling engineer of husiness^ — 
one man business cannot do without. 

Small wonder th*at he commands a 
salary two to ten times as great as 
that of the book- 
keeper. Indeed, as an 
independent operator 
(head of his own ac- 
counting firm) he may 
earn as much as the 
president of the big 
and influential bank 
in his community, or 
the operating man- 
ager of a great rail- 
road. 



Bu»ineu 

ConIroJ 



r Through 
Actountaihcy 




Sotne Examples 

Small wonder that ac- 
countancy offers the 
trained man such fine 
opportunities' — op- 
portunities well illus- 
trated by the success 
of tlionsands of 



LaSalle Extension University 

A Corre5j>Ditdence Institution 

BEJT', 964 -HR CHICAGO 

OpporxuniricB Id Accountancy — Ohpcktjclnw :uici 
send yuu a c-etpy iti *' Arcfjuiitftncy, the Prufcasluu Uiat 
nrtthout obliffattou. 

□ Higher Accountancy: 

OtltFf LaSaMc Opporru ui tit's ; 11 luore Jn cvw 

of the DltiFr furlds uT busiiiFBa imlJcht'xl below, chut^k liFrtd 

□ BusIucsb MiiinitcmGnt OCommofclAl Law 

□ MoiScrn SBleanianNitilil O MudFrn FvrFmanahl]) 

□ TrafDf Manaavm«nt □ tlpcrC [Scwkkc^piiig 

□ La*>-£ l>cArceof LL. li. □ C. P. A. Coat hinfl 

□ inJusIrluil ManaAomcnl □ Ru^jnvss Euailish 

O BuiiirlFSS CorftBpOnJcnt'v O SCenOtypy 

CP »nd Ci>lli;iL-ieiuE| □ £fleFtlvt:^ SirFBkinA. 

t^orre^ppEidoucc □ Railway Avvouatl^iiJ 

MarnF. 

E*rracrvt FwUirjn-.-- 

Add ^ , 



Laf^alle accountancy students.* For example — one 
man w'as a plumber, 32 years old, with only an 
eleventh grade education. He became auditor for 
a large bank with an income 325 per cent larger. 

Another was a drug clerk at $30 a week. Now 
he heads his own very successful accounting firm 
With an income several times as large. 

A w'oman bookkeeper— buried in detaiLs of a 
small job — is now auditor of an apartment hotel, 
and her salary mounted in proportion to her work. 

A credit manager — earning $200 a month- 
moved up quickly to $3000, to $5000, and then to 
a highly profitable accounting business of his own 
which netted around $10,000 a year. 

And What It Means to Ytm 

Why let the other fellow walk away with the 
better job, when right in your own home you may 
equip yourself for a splendid future in this profit- 
able profession? 

Are you really determined to get 
ahead? If so, you can start at once 
to acquire — by the LaSalle Problem 
Method — a thorough understanding 
of Higher Accountancy, master tts 
fundamental principles, become ex- 
pert in the pr.actlcal application of 
those principles — this without losing 
an hour from work or a dollar of pay. 

Preliminary knowledge of book- 
keeping is unnecessary. You wdl be 
given whatever training, instruction 
or review on the subject of bookkeep- 
ing you may personal- 
ly need — and without 
any extra expense to 
you. 

If you are dissatis- 
fied with your present 
equip men t^if you 
tecognbe the oppor- 
tunities that he ahead 
of you through home- 
study training — you 
wiU do well to send at 
once for full paiticii- 
lars. The coupon will 
bring them to you 
without any obliga- 
tion, also details of 
LaSaIle*s convenient 
payment plan. 

Check, sign and 
mail the coupon 

NOW. 



ir/Ern trrilm^ fo ndycrfi*rrs pfcaae nienfi^n Poputnr Afcchaiiir.fi 




Advertisements in this section* cents per word, each insertion, mininaum 10 words, pajrable in advance 
Ta be inserted under proper classLAcaCion In October isstie, copy should he in our office August Sth 

October issue on sale September tst 

Popular Mechanics Ma^a^ine, 200- East Ontario Street, Ohicaco, IlLlnais 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mr^haniCB M^eozitut, 

200 E. Ontaria St.^ ChieofOt Hi. 

Ctntttmen: In the OecemSer* iS3Tf rsrire of Popatnr Mechtm/c* 
ilfoiTMine we piaeed a fmatJ odue rtrsernen-r liMting momm of eur 
tioch which we withed to diepoee of before the holiday rush, ft 
Ufd4 neceffory to rinpioy eifra peraone to handtm: the anauHrra 

to thie inaertion. The ai^aifabJe stech had ait been moUed by De- 
cember tStht Other inaertianB in Popular Mechartiea have helped 
us to beep our stach moOing. A Very high pereentage of rnquiWes 
result in actual sales which mabee our Poptilar Mechaniea adver- 
tisements the lowest priced farm of advertising In which we rnuesl. 

file in enr office! LEWIS FILM SEftYICE, 



AUTOMOBILES 



MIDOETT Hadoc bwic: laets for lens, 
builders:, drjvers: track sliiea. reiriilstionB; 

J ictLifes. opeclflcatldus, worklne drawluBfl. 

1,00 postpaJd, II lSi C-0,D. Hay Kuns, 
Department 29. Madison vllle. Cinci miati , 

Ohio. ' 

J638 lOMTlON ^upc-rciiarffer. Quick 
startior. wet or cold. Milcsae. pep, power, 
less carbon. B. Q, Sdles Cc.i 321 

Broad way. New Y ork. 

FOBD V-8's. 1934-1938; gafioUnc savlug 
device, it. WalerL Ca., 3129 1^0. 9.0th 3t. , 

Milwaukee, Wlaconsin. 

MIIXIET Gars, parts, ptains. CaUJog 
dime. Derby Midg et Cara. W podstbcl t. IIL 
MlDGETSI CaTaJog— plan b<»k7i(K. Uat 
too used moLors, miageu* parts, 29c. Dr- 
toilfi free. Shipps Midgets, Boa 543-H, 
ZlanesTlllo, Ohio. 



AUTO TRAtLEftS 



KUHJ> The famous, low-cost Jim Dandy 
Cabin Trailer. Complete plans and in- 
atmctloiu 80c. Flans tn build the beautl- 
fu], streamllnefd Jim Dandy Cabin Cruiser, 
tl.OD. TratlET BulJders .Manual and cata- 
log of traLter parU. supplies and equipment 
^-pver 100 Interest ne, illustrated pages, 
28c Order today, EaUsfactlon jniaranieed. 
Trailer Supply Co., 411-A Jackson At., 
Wausau. Wisconsin. 



auto supplies and equipment 



EAVE Half] OuBiantecd reconditioned 
truck and auto parts. AU parts — all mod- 
els. makes. Catalog tree. Oeneral Autu, 
? 0 flg-AA Co t tage Grove, C hicago, 

FREE 193 a Wholesale bargain cataK^e 
auto .tuppllea, equipment, tools. Leife, 
jj.69 Bedford Avc,, Brookly n. N - V, 

PLATIND Outfits for auio part*. Con- 
nect to a battery. Ho tanks used. Free 
particulars and proofs. Qumnetal Co.. 
Ave. J. Decatur. llL 



MOTORCYCLES, IHCVCLE3. MOTOR 
SCOOTERS AND SUPPLIES 



BUILD Your own motor scooter. We fur- 
nish parts. Literature dimer Drawings 
tree. Comet Cycle Company, Box 3Q(32, 

Madison. WlBconAin. _ _ 

SEND IQo In stamps for lltiistrated bul- 
letin of cut-rate motorcycle supplies, pew 
and used pa.rts. Authorized Barley dis- 
tributors. ^Isa Motor dc Cycle Co., 917 EL 
2nd. Tulsa. QklaharnA 

ALLOY Pistons — Harley. Indian. Ken- 
derscD Ezulslor, Cleveland. New and used 
parts lor lass. CyUnder grinding. Cata- 
logue and wings pin lOc. RoUak. 1119 
ChostpuE. Bt, Louis, Ho. 



INSIDE Dealer prices. Overstocked, all 
models, Indians and Barleys. Rebuilt, 
auarautead. Dime brings latest Eat, cran- 
dail-Hlcka, Eoaton. Mass, 

REBUILT Motorcycles, aU makes, pew 
and used Harlcy-DaVldaoil purts. Send lOO 
for bulletin. Western Harlcy-Davldson 
Distributors. 91* E, IS, Kansas City, Mo. 

liECONDITIONED Moiortycles, New- 
used parts for all makes. Authorised Har- 
ley-Daridson dealer. Whitman MoEorcycle 
Ac Supply Co., 408-9 Soutbw'est Blvd-, Ran- 
eaa Cltv„ Mo. 

SEND l.'Vc Fcr I LI nitrated used motor- 
cycle catalog. Bargains. Largest stock 
genuine Indian parts and motoreycies. 
indjan Mntoreyele Sales. Kansas City, Mo. 

MOTORCYCLE Bargains, lowest prices, 
bargain sheets for stamp. Motorcyole acces- 
sories. Rochester Harley Davidson Corp,, 
129 W. Main Bt., Rochestpr, N. Y . 

PARTS And accessories. Send lOt for 
Motorcycle Manual. Boati. 623 East Orand, 
Des Moines, Iowa. 



AVI.ATION 



OET Into aviation. Air IranspOrt pilots 
get up to sit.Qao per year, meehnnics V2,80fl, 
Learn at this govcmmEFit approved school. 
Write for complete tnformatinn. State 
age. Lincoln Airplane and Flying SohEM;»l. 
2Q04 Aircraft Building. Lincoln, Nebraska. 

PROPELLERS. Sled, aircrait, caialog^ 
free. Woodcraft Prapellrrs. Qeneral Dellv- 
ery. Dallas, Teaafl. 

INSTRUCTION For profcasloual airmen. 
Transport hcenge texts which take Lhe 
drudgery out of atudy are published only 
bv Thompson AriaUem Publishcrv. 83 is 
Woodward. Detroit, Mich. Wrilo for lit- 
erature; 

TOURING In mnuUtaJllS? New altlme- 
tef Indicates height. Originally $30.00, 
sacrificed 8195 Air Transport. Oarden 
City, N. Y 

AIRPLANE Mechanic's license QuestiOEis 
with answers, diagrams, 51.38. Engine 
Mechanic's $1.2,1. Both. *3.go reamtauct, 
Meyer Engineering, Box- 8, Hempstead, 
N. Y, 

AVIATION Needs men, IWlpta, mechan- 
ics. draftsmen, sheet mctaL poflitlons open. 
Learn now. Free catalom California Fly- 
ers School of Aviation. Dept. PMC-B, Los 
Angelen Airport, Inglewood, CaUfornla, 

PROPELLERS For olrplanes. Ians, 
sleds, Icesled blueprints. CaEBlog dime. 
Lotenwh Frop e lleta, Niles,. mchJgan. 

AVIATION Apprentices, Good pay— BEg 
future. Write. Immediately, endOBlng 
stamp. Mechanix Universal Aviation Serv- 
ice. Strathmoer Station. DepL E3, Detroit, 
Mlthigan. 



BATTERIES, GENERATOHlt, ETC. 



A- Ur Onneralors, hand-driven^ generates 
110 volts, original price $8.80, Special 90c. 
Electrical Salvage, Box 824-84, Lincoln, 

Nebf , 

PLATING Generators and motor gener- 
otor sets. Write for infarmatlon Hobart's 
new line electro plating equipment. Pay- 
ments low OH 013.4Q monthly. Quality ma- 
ehfnea. quick delivery guarantee. Hobart 
Brgei.. Box M-964 , Troy. Ohio. 

EI^tPLE Mechanism runs ali a.c. appll- 
BXLccs from batteries, Windciharger ptima 

inc. Harold Ramsey. Coming. Ohio. 

RECAST Old batteries Into new. Lat«t 
achievements^ Battcoy Laboratories, Bt. 

Paul, Minn, 

EDISON atorute batteries for hght- 
power systems. Non-acid. Odorless, fif- 
teen year life. Five year uncondltLona] 
guarantee. Bargains m eompiete llgiuing 
systems. Low prices. Free illustrated lit- 
erature. "Set- Jay" EatEiiiry Co.^ B2 Bier- 

ling Ave, . Yonkers. N. Y. 

WHOLESALE Prices automobile air 
cooled generators for cars and trucks. Nein 
and rebuilt. Wilt Electrical Co., 7939 So. 

Racine Ave.^ Chicago. 

EDISON Lifetime storage batteries foi 
light and power. Eliminates aold batter) 
diseases. Long guarantee. All kinds re- 
built generating plants, motors, and mis- 
cellaneous articles at barysjn prices. Free 
Interesting literature. T. Hawley Bmlth 
Co., GrotCa PallH. N. Y. 



ELECTRICAL BUPPLIES, EqUIPWENT 



VACUT7U Cleaners, all makes, suitable 
for Tebulldlng. etc. $2.0d Up. Talley'S, 810 
S. Tryon St.. Charlotte, N. C 

ELECTRO- BCRIBEr Electric pentll 
writes, engravea all metals. SI. 00 pwipald. 
Details. Beyer Mfg. Cu.. 481 8- E Cottage 
Grove, ChlCltgq. 

ELECTRIC Meter, pyrometer, repalrp, 
calibration, new and used meters, pyrom- 
eter suppUoa, for sale. Clevelaod Electric 
Laboratory Co., 1988 E. 68 EL.. Cleveland, 
Ohio, 

ULTRA Violet — Infra red, Dual ray 
health lamp. Two separate units Ln one. 
Promotes Bun tan— vitamin "D". Auto- 
matic control. AC-DC current. $3.90 p«t- 
pald. DeCoilA. Beyer Mig. Co., 4&18-F 
Cottage Grove, Chicago. 

ELECTRIC Pen, engravea nil metaLi,. 60 c 
prepaid. Hudson BruS., E&St Byracuse, 



REWOUND Auto generatora give HO 
volts a.c. far lighting outfit. Compiete lu- 
stmottons in Shop Nates for 1937 only fio 
cents postpaid. Popular Mechanlfis Press, 
Rwm (C3G>, 200 E. Ontario Chicago. 



ELECTRIC rENClNG 



FENCE Oontrotltr eiullr converted ^n?ni 
Ford coil. No fixtra cost£. ComDltte 

E lans 3&C. LeJay Manufacturing, 81T 
fJay BiqlldJiif, Uimic&^oUs.. MlnucsAtA. 



IVELDING AND SOLDERING 



REBUILT Electric &rc welders, all Uxea, 
a.C — d.c. euaranteed. Lowest terms. Mon- 
ey.^sa¥lng pHeea. E^rvlea Co.^ 3733 Cedar 

Ace.. C leveland, Ohio. 

75-200 AMPERE Arc welder from iXHlge 
generator. Complete pJaria and valuablt 
catAJof 350. 100 ether generator changes. 
LeJay Manufacturing, 347 Lb Jay Build, lug, 

MimiMtpolla^ Minnesota. 

ACETYLENE Welding outfits, $33.9&t 
electrlo weldejns. {74.05^ Eas;-payment 
plan. Dos Hamilton. Ohio. 

COMPLETE Blueprints of UO v., 

a.c. welder. Bend ii.50. Marvelweld. Box 

ll&S, Ean Francisco. 

DEMONSTRATORS, Electric are weld- 
era. Mcney-sAving [ielcos. Used by the 
governinem. Trial and terms guaranteed. 
Hql;iart WeldEra, M -&B3, T ray> Ohio. 

no VOLT A.c. arc welder built in a lew 
hour? from model T Junlt parta. No re- 
winding. Arc can be reduced for light 
Welding, fenders, etc. Complete inatnic- 
tlons tl.OO. The Boutheastern Welding 
Supply CoifnpanT, Box 457, Becgley, West 
Virginia. 

CLUB Plana; $1.00 each. Arowelder 
25-3^00 amperes from Worth-eAat < Dodged 

J ienerators. Arc- welder 35-6CKI ampares 
ram d.C. motors. Welders Club of Amer- 
ica, AB-3432, M-Mnrt, Chlcaeo.. Worlc- 
Ing model on display. Public invited. 



ENGINES, MOTORS, PTN.AMOS 



FOR Sale — Small elect, motors, high 
speed. 1/10 h.p.. 115 volt, universal. Re- 
built— S3.CK1 postpaid. McConnell, 1€19 
Edgewood, Racine, Wla. 

QUARANT££B. Slightly used ^ horse, 
110 volt. AJEernfitlng metoTS |7,00. Wilmot 
Auto Supply. 3247 St. Paul At?., Chicago, 

BARGAIN — Hp. motors, 60 Cyole, 1 
phase, LlO volt, llh« new, guaranteed. $8,25. 
Send ehcex to Erie Electric Motor Co., l2d 
Chiircli. Buffalo, N, Y. 

WINDING Data. 235 motors, single And 
three phafe. Price 91. Motor Data Co., 
Bpj; 7531. Kansas City. Mo. 

MAKE Money, rewind WAAhing machine 
motors, auto generators. Make a.c. u'E^lder. 
Each book gl.OO. IDc briiiga particulars, 
catalog winding materials. Ernest Knight, 
LaS alJe. Illin ois. 

ELECTRIC DHJl $3.07: ID" Oscillating 
fan $4.20; electric hand cleaner 15.35; elec- 
tric freEzer $5.fifl. KOme a'orfeshop tooEs. 
Bargain pricelist free. Mailorder Electric 
Co., 713 South Dearborn St., Chicago. 



MACHINERY, TOOLS AND SUPPLIES 



'TEPY " GuoUne engine governora: Au- 
tomobile enElnes made power units lor 
electric welders, saw rigs, generators. Or- 
der on money bach guaruntcc^, $7.5Q post^ 

S aid. Narrie Machinery, Minneapolis, 

llnneaota. 



DRILL Preases, steam boilers, oil, gas 
burncts, wholesale price. Gat circular, 
Fe^rlesa Machinery, 2320 E, 17 8t,, Oak- 
land, California, 

B.^RGAINS, Demonstrators, electric arc 
WEldcra, guaranteed. 3D days trial and 
terms, tVrlte Hobart Welder Exchange, 
Bd^M -9BB. Troy. Ohio. ^ 

GIANT Gadget hit. Screws, nuts. WBsh- 
ara, gears, brackets, tli^Eta, springs, etc. 
Experimental motor. Ten lbs. Over l,0D0 
items. PritB $1.4& — Worth $7.50. ^tlsf ac- 
tion guaranteed. Manufacturers Supply, 
311 w. Illinois, Chicago. 

GUARANTEED KonbrcakAbla Chisel han- 
dles, 3 for $1.00. S'PeclIy tang or socKct, 
Richards Mtg. Co,, Box 34, Fitchburg, 
Mass. _ ^ 

YOU’LL Be money ahead if yem buy 
Atlaa equipment. Metal and a^ood lathes, 
drill presses, arbor preases, metul shaper, 
vises. moLori. grinders, tools and attach- 
ments. 3end for' IS3B catalog. Atlas EhMrss 
Co.. 1743 N. Pitcher 3t., Kalamazoo, Mich. 

14" xG' BRADFORD Cone head engine 
lathe, quiet change. No. G cmeinnatl mill- 
er, cheap. Write for particulars. Cincin- 
nati Machinery de Supply Co., 231 E. Sec- 
ond Bt.^ Cincinnati. Ohio. 



SOUTH Bend 9" lathe milling attach- 
ment. UnJvErsal movement. $9: threading 
dial indicator, $3; circular free. Unique 
Manufacturing Co., 4B07 No. Slat Ave,, 
Omaha. Nebr. 



BOATS. OUTBOARD MOTORS, ETC. 



PLANS And full-size paper patterns for 
cabin cruisers, sailboats, runabouts, etc. 
Send 15c for catalog. Melrose Boat Works, 

Magnolia S prl ngs, Alabama. 

$10 OP COMPLETE la' Kayak kit, ex- 
ceptional value. Playaks. Dedh am , Max '!, 
BUILD A boat — Everythhur fur building 
at equipping ycur boAL BHlld a boat by 
the Welch system. Use Welch Ready Cut 
Parte. Inex^tUlvc; interesting and prof- 
itable. Send 10c for catalog showing boats 
of many types; boat iiardware and White 
Cap Tnarine mbtors- Welch Bo^t Company. 

StatlQ i n K-1, Milwaulcee, Wisconsin. 

FEATHERWEIGHT Flyer, plywood. 50 
lbs. Easy to build. Plans 25c. Joseph E. 
Wittershelm, R. No. l. Box 7 4a, Ada, Mich. 

13-FOOT Flat bottom rowboat — coniplete 
plans 25c. Free boatbuilding catalog. The 
Rudder, 15 Murray at., New Yortc. 

PROPELLERS, Goer pumps, stuffing 
boxes, bearings, etc. Wm. Bafeer, Pond HI,, 

Quincy, Mass. 

ASSEMBLE Your own boat, Our ftnlshed 
knock-down frames and materials save you 
S/3 builder's eo^t. All typE>s and slaes, 
Send 25c for big catalog. Brooks Boat Co..^ 

Inc., D4. Saginaw, Mich. 

OUTBOARDS — Rave ij, Good used 
parts, all makes and models. Bargains re- 
built moton. Crandall Hicks Co.« 959 

Commonwealth. Boston. Mass. 

BOAT Designers are highly paid profes- 
sionals. Complete course by mall. Catalog. 

West] awn. MontvHle, N. J. 

KAYAK Construction kits. New designs 
In llglitweight canvas kaj-aks and canoes. 
Nine to flftoen feet from $0,55 to $35.55. 
Also sold assembled. Mall dime for litera- 
ture. Jamestown Specialty Co,, Dept. 

P6SB. Titusville, Penna. 

BUHjD Your own boat — New hook gives 
plane, methods, etc, 312 pages $3. Popu- 
^r Mechanics Presa. Room (C33), ^0 E. 
Ontario Bt,, Clileago. 



SPORTING GOODS, GUNE, FISHING 
TACKLE. ARCHERY 



'^THE ftoto Gall Practice Bet” will make 
you an expert golf player In a short time, 
practice on a real golf ball in your own 
back yard, hit the ball as hard os you 
like. Acquire sureneaa and perfection. Be- 
come able to make 400 yard drives by ac- 
tual practice. Works automatically. Guar- 
anteed 43.59 prepaid p p. Order C.O.D. 
The Roto Golf Mfg. Go., ISZS Burnelt 

Way. Bacramento. California. 

FLY And leader materials and tools, 
Bpeolal discounts lor July. August, Free — 
34 page list: coating and trolling catalog; 
194 page general catalog lull of valuable 
dopa. Write quiet. Paul Young, 0OC5-C 

fi , Grand River, Detroit, Mioh. 

BARGAIN Gun catalog, send 5c. Bar- 
gain laekie catalog, send 5c. J, Warshal 
& 3ons, First and Madlson-PM. Seattle, 

W'a sh. _ 

OUTING Moceazins 41.35 from factory. 
Free folders. Walter Bmith, 1305 Wallace, 
PbtlftdeJphla, Penna. 

EODMERANGb! Becrets of making and 
throwing. Intetcsting sport. Bend 25 cents 
to Box 10, Schenectady, N. Y. 

BPORTSMAN'S Pocket knife, dollar val- 
ue 59e. Bodmer Lowe Co., 1312 Churchill, 
Utica. N. Y, 



FENDING Equipment. Foils, swords, 
msEks, ole. Low prices. Free catalog. In- 
dustrial Products. Dept. 25, 4$ West 4Bth 
Street. New York. _ 

ARCHERY Headquarters “517 Sooth 
State. Chicago. Catalogue frea. Complete 
Instruction bo ok 50c. 

'■A-B-C” Steel rod, reel, line, 5Qo Epoon. 
Postpaid U. S. $3.05, Big value guaran- 
teed. Factory. 43 1 Bates, Detroit. 



TENNIS Strings, gut. silk, tendon at 
sonaatlonai rcducliciis. Write for tree 
samples and prices. Crescent. 2535 Pa- 
trlcla. Los Angele s. 

TENTH, Factory to you, Catalog free, 
WIIHs C o.t Everett, Mass. 

HUDSON Bay blankets, Indian pack bas- 
kets, camp Ptoves. knives, compasses, out- 
door eqiUpment. Free catalog. Howe Pur 
t Co.. Box P, OoopEis MU In. Maine. 



FIELD GLASSES, TELESCOPES 
AND HICnOSCOPEB 



TELESCOPES. Microseopes, blnoculats; 
153$ bargain catalog free. Brownscope 
Company. 5 West 37th Btreet. H ew York. 

TELESCOPES. MictQscdpas. obemistiy, 
mineralogy, SdentiAc catalog free. Tracey 
Labotfl t ofi es, E vatia loti , Tth nplj. 

BUILD An astronomical telscope. Cat- 
alogue free. John Fierce, Eprlngfleld, 
Veni^ iit 

EKPERIMENTERH — Aisortment fifteen 
quality lenses, ground and polished. Slight 
Imperlectloiu such ls amall chip on edge. 
Di&motera iGmm. to 45mm. Fo^l lengths 
55mm, to 235mm. Including negative eye- 
pieces. BuUsbda telGsCfipes, Microscopea, 
field glasses, etc. 41.05 pontpaid. Satisfac- 
tion guaranteed or moiieT refunded. Amer- 
ican Lena Company. 14$ North Mayfield. 
Chicago, 

BUILD Reflecting telescope, e"' kit, $3,50; 
Instructions 10c, catalog free. Optical De- 
velopment Corporation, 1595 Broadway. 
New York. 



LENS Kit— Makes 3"^ diameter 25. 50, 
100 power Bstrohiomloal telescope, tl.lHl 
pOfitpald. Ready to mount. Optical Works, 
PM9D, Milton, Penna. 



ANTIQUES, RELICS, INDIAN GOODS 



190 GOOD Arrowheads $3. Catalog. 5c. 
H. Daniel. Hot Springs, Ark, 

B WORDS. Rapltra. daggers, pistols, ar- 
mor. curioe. List atamp. Abels. S59 Lei- 
Jnyton Ave,, New York. 

INDIAN Relics, beadwork, coins, curloR, 
minerals, old glass. Catalog fic. Indian 
Mitseum. Northbranch, Kansas. 



TA.XlDERMY 



LEARN By mail to mount birds and ani- 
mals. tan skins, make leather. Old reliable 
school teaches, easily, quickly, at low cost. 
Over 250.000 studenta. Rush poqlol for fret 
45 page book. Northwestern Bchool of 
Taxidermy, 775 Elw'ood Bldg,., Omaha, 
Hcbr. 



MOUNTED Deer heads 19.00. l^aIlned 
deer hides $3.09. Fine for cabins, dens, 
homea. Pattong Taxidermy, Paradise, 
R.D. , Penna. 



‘■TAXlDERMiaX Mews’ ' magazine, Pro- 
fossiona.1? Amateur? Bamplo. For sale — 
deerheads, bear rugs, birds, Hofmann, 993 
Gates, Brooklyn. N, Y^ 



GLASS Eyes, taxidermists', furriers' 
supplies. Big catalog free. Elweod Com- 
pany. 223 Smith Bldg., Omaha. Ncbt, 

TAXIDERMY Supplies — Quality artlH- 
tl al eyes, teeth, genuine Jonas head fomu. 
Tools, materials, etc. Everything tor tho 
progressive taxidermist. Sond lOo for big 
Illustrated catalogue. Jonas Bros., 1049 
Broadway, Denver, Colo. 



DOCK, PETS, BIRDS 



SPORTSMEN J Ramsey Creek Kennels. 
Ramsey, IMlnois., OiTGrs guaranteed point- 
ers and setters, straight cooners, combina- 
tion hounds, fox, rabbit and beagle hounds. 
Write lor pfleoa. 

UNUSUAL Doga, Buy; sell; all breeds. 
Write Flocker-i, Sharpsburg, Penna. 



BEARUKE Saint Bernard puppies, sat- 
isfaction guaranteed! Dime brings illus- 
trations., colored souvenir. Royal KEnnelS, 
No. 5, Chazy. N. V. 



SAINT Berrard puppies, beauties, rea- 
sonable. Paramount Kennels, North Hat- 
ley, Quebec. 



BEAUTTFUL Pure white police dogs. 
Ansonla Kennels, Mose, N. Dak, 



PGULTRY AND FARM SUPPLIES 



MAKE Money with poultry. Read Amer- 
ica's leading poultry magazine for latest 
Information. Three years SI. 00; nine 
months S5c. Poultry Tribune, Dept, E-93, 
Mount Morris, lit. 



DAVIH Chicks for brotlen and layers. 2I 
dlffercnL breeds. Sexed chicks, ponlts 
$3.50-150 end up. Free catalog, Devl$ 
Poultry Farm, Route 34, Ramsey, Indiana. 



GREENBBURG Chicks. $2.50 per IDO end 
up. ADO aexed checks. OreensbaErg Hatch- 
ery, Box 4U, Oreensburg, Indiana, 































































TRSF4^p 5HRUBS» ROOT^, UESttBS 



SILVER FiMtes. Croiaea. Black rsceaflii- 
Qiasene. Ooldemcal. Oscar Austin, Csn- 

ton. Mirniesgta. 

JUST oner' World 'a sreatest "BurlMillst 
Altnanac/^ Beautifully illustrated In nat^ 
Ural colors. Contains over ^00 old-fash- 
ioned herb m^diuiue reciiKs lor home use, 
IOC EhOfitnald. Wortii dollars] Botanies, 
1^5 W. U3Ui Bl, Chlcaso. 



FARMS AN» FARM LANDS 



W ACRE5, Coal, fine orchard. Excellent 
for poultry and turkei^s; carried owners 
through depressicn without a dehl: 50 acres 
Ullaffe, fine youn^ apnles, brieic and 

frame 5-roOEH house, slate tddI bam, 30 
Inch vein coa]; about halt value at tlTQQ, 
S jOO down: page 07 tree ^ooo-burjtalii cat- 
alog. Stxout Realty, 25i5-F 4 th Ave., New 

Yor k City. 

THE Great northern Railway serves an 
agricultural empjte where rents, prices and 
operating coats are low in Minnesota-, 
North Dakota, Montana. Idaho. Washing- 
ton and otcean. Write for free boot. E. c. 
Lcedy, Dept. SS7A. St- Paul. Mi nnesota. 

I CAN Sell of excTiange your property 
no inatter where located. Write Eugene 

Mon-tson. Culver City, California . 

WANT To hear Irotn owner of property 
for sale or trade. Details free. Real Estate 

Salratnaii, Desk B . Lincoln. Nebr. 

40 ACRES-. Near Whitt River, unim- 
proved; poultry land. tl7^. down, i5 
tnonchJy, Free list and literature, Hub- 
bard, Orosamah Bldg,. Kansas City, 

Kan E. ^ 

GOOD* ’‘Farms available. Washington, 
Mltmesota, Idaho, western Montana. Ore- 
gon. Dependable crops, favorable cUniate. 
Write lor impartial advice, literature and 
list of typical bargain?. Rpeclfy state. 
J. W. Haw. llfl Northern Pacific Fty., St. 
Paul, Minn. 



PROFITABLE OCCUPATIONS 



BELL Greeting cards ail year. IQO':;^ 
profit. Eater BroitherB, Roselle, Kea^ Jer- 
sey;^ 

NO Selling! M. M, earned t2fl7. three 
weakB. raising mushrooFits in cellar! £t- 
ceptional, but your cellar, shed perhaps 
Eui table. Wo buy crops. Book free. Untied, 

3ft48 Lincoln Ave,. Dept, go. Ch icago. 

'■RAISE i’rcgs!" We buy! *"bo43d price? 
year round, small pond starts you. Free 
book shews sketch. American fVog Cam- 
nJng. fl53 - 3) New Orleans, Louisiana. 

WANTED on^nal poems, songs. lor 
Immediate consideration, Bend poema to 
Columbian Music Publishers. Ltd., Dept. 
PB6, Toronto. Can, 

regrcxdviNG Bmooth tires la pro'm*^ 
able. Tour o’^n biiElness. Write today, 

N. E3 rd Street , Fh lladelphla. 

RAISE Rabbits and caVls for us. We 
buy at top prlcos. Complete details in cat- 
alog. contract and magazine. 10 cents, 
Btah]. Bolt 1. H ql mea F _a ^ , Mo , 

FREE Booklet descflbe-s 107 plans lor 
making $SC-S1Q0 weekly. In home or offlee, 
busmp.BS of your own. Elite Co.. 2t4 Grand 

St., New^Yorfc^ 

COUNTRY Drives or movies after noons I 
Work mornings home. No canvassing! 

Folio-H, S ta tion D, Los Angeles. 

RAISING Jumbo frogs, interesting. Big 
future, FemafE? lay 14,Q9Q eggE. Frsc lit- 
erature. American Frog Industries, Bo^t 
336. Rgyn c, L a. 

MINK Raiding Is fun and highly proi- 
f liable. PartlculAns, Empire Mink, Scarg- 
dale. N. Y. 



ROOKS, PERIODICALS, PICTURES, 
POSTCARDS 



USED Books sold cheap. Gastaldc. 40S6 
Third Ave.. Rroni. New York, 

HOW To get a raise in pay, jl. Most 
helpful book. 38 chapters. lOc poslage 
extra c.o.cL orders. Canada £1,20. duty 
paid. Dollar Publlcationa, 737 North Mkh- 
laan Avenue, chlcaao- 

FREE Catalog «cfentlflc, mechankal and 
technical books. Readers Service, 800-6 
North Clark, Ch i te go . 

YOUR Fatorlte Enagazlnea — Hall price. 
Catalog, 10c. Magazine Exchange, Base- 
line., San B emardi no, CalH -^ __ 

SMALL Huslne» of Your Own. lOW 
tried and proven methods. ll.OO. Popular 
Mechanics, 200 E, Ontario St.. Chicago, 



G AMES — ENTERT A INMENT 



ZING Zong. new toy sweeping the country. 
Cash In now. Bend 3& cents, will mail 
^tpaid two samplea Junior and deluxe. 
Zing Zong Company, 213 North Adams 
Stree t, R tchmoral. Virgin ia. 

PLaYB. Operettas, musical Mmedies, 
Complete rnLhstrei nrst-parts with ecng 
programs, blackface skits, vaudeville acta, 
mcuoloe^, dialogs, recitation?. juvEniia 
playa and songs, musical readings, enter- 
tninmenta, make-up good.s. Catalog free. 
T. B. Denison & Co., 203 N, Wabaah, 
Pept. 11. Chicago. ^ 

UAR NIVAL Gainesi make you money. 
Outfits supplied. Illustrated literature 
10c, ■■Moore-Made,'' LaPeer. Mich. 



M.AC1C TRICKS, PUZZLES, 
JOKER NOVELTIES 



SVENOALI Magic Jccks, magic, ma^c 
cards. Joker's novel tlea, puailos.. World's 
largest manufacturers. Catalog describing 
300 items free. Adanui Company. Aabury, 

Park. N^^ 

F^EE! Magic caialcg 500 tricks. Amaz:c. 
Mvstify friends. WritE today’ Lyle 

Douglas , B ta lloji- A - 5 , Da ll as, Texas. 

LAROE l'T2 Page mafilc caLalog. All 
prices, 2&C. Chicago Magic Company, 2300 

Worth Mason Avcnoc. Chica go. 

ENTERTAIN. Amaze friends with our 
pr^reflAioital tricks, escapes. Illusions. Free 
catalog! Oaks Magical, Oshlc o sh. W is . 

VENTRILOQUISM, Complete liwtruc- 
tlgns and dlalag $1.00. Illustrated puppet 
catalog 25c. Frank Mar.shall. 5518 So. 
Locmis Bird.. Chicago, III. 

ILLUSTRATED Magic catalogue 20c, 

T^nn._jaSJBeachjj_J^ey_Clty,_N.^ J. 

BE A magician. Large protesskohal mag- 
ic catalogue of latest tricks 25c. Cash fuiid 
for cgmplete Tarbcll Magic Courses. Write, 
Ireland, C-l09i North Dearborn, Chicag o, 
25c CHOlCEi Danclng-platelifter; 
whoopee-!ieat : handmonkey:; tnyslety-pig; 
foo-yu-too. 'Variety Novelties, I6l Oreen- 

wich Street, Hew York. 

$100 WORTH OE lun lor a dime. New 
rnysterEous parlor trick Will baffle and 
amaze your friends. Complete with in- 
alrucLlaiia lOc. Presto, Box H192-PM, Long 

Beach, CahfornJe,, 

FREE! Magic catalog &D0 trick:?. Ania^e. 
Mystify friends. Write today! Lyle 

Douglas, Station A-5, D allas . T exas. 

EARN Money in any crowd. Gall names 
of stran^r?, tell unapokEii quest! OuS. Frc- 
fesslonai course mind reading, spirit writ- 
ing, etc.. $1. Henderson. Box 3il, Sen 

Dernardino. Oalif. ^ 

LEARN Ventriloquism, 3c stamp biings 
particulars. Smltti, 125 N, Jefterson, 

Peoflfi. 111 . 

WORLD'S Largest magic shop profes- 
sional catalog. 25c. Holden. 220 W. 42nd 
St., New York. 



R.ARE COINS 



50 OLD Goins, all different, $1.00'. 30 
different dates large cents. (2.'D0, 20 dif- 
ferent broken bank hills, £2.60. Claud 

Denney, Box 1825. Dall as, Texas. 

&C STAMP Brin ITS tOc catalog, prlfiea 
U- S.. Also foreign coins. Schultz, 4l9 First 

Nat. Bank Bldg.. Cincinnati, Ohio. 

PREMIUM Paid for gold cclrka. Ted 

Hammer, Burlington. Iowa. 

CLEVELAND Commemorative S'^a. un- 
circulated. Dollar each po:?tpaLd. Cur- 
rency or poatofOce m o. Allen Lloyd, Box 
IMS. Cincinnati. O hla. 

OLD Money wanted., win pay sioo.oo 
for 1854 dime. S. mint, $56.C6 for 1813 Lib- 
erty bead nickel (nat buffalo. Big premi- 
ums paid lor fill rare coins. Send 4g for 
large coln f older. May mean much profit 
to you. Numisniatlc Co., Dept. 20, Fort 
Worth. Texas, 



WILSON'3 New 1838 United Stales coin 
catalog and premium llat 50c postpaid. 
Gives prices dealers pay and ask. for all 
U. B. coins. Includes compiele mint rec- 
ord. D, M, 'Merrin, W528 Plrat, SpOtApe, 
Waahinglon. 

LARGEST Complete bargain Mats of 
United 6tate.s coins. 3o scamp. Eugene 
MorriAon. Cul ver ciiy, c all ferula , 

' TOMMEMORATTVE Hair dollars, Lin- 
coin, Stone Mountain, Oregon, Texas, 
Cleveland. Kentucky, Ban Diego, Long is- 
land, $1.55 each. Illustrated catalogue 
No. 14, 25c, Norman Shultz, Salt Lake, 
Utah. 



UNITED State* commetnerative 
five diJfcrent, £5.00. S. Koeppcl, Merritt 

Bldg.. Lp 5 Angelw. CallL 

UNITED States coins at bargain prices, 
2c piece and newest 1S!38 selling price List 
|0 g^ Em . Cahen, Box 3501. Cleveland . Ohio. 
'^"FREF3 Foreign coin, banknote, and 
large illustrated coin eatalugue. Send 4c 
postage. Coin approvals sent. Tatham 

Coinco. Springfield- 1 25. Mass, 

GET Front and pleasure iii poilEcting old 
coins. Send IQc tor 56-pago Illustrated 
coin catalog. You'll be delighted with It. 
Bend for it now, N, Max Mehl, 370 Mehl 
Bldg,, Fort Worth, Texas. Largest rare 
coin establishment In U. 3. Established 

38 years, 

£5 TG $500 Each paid lor hundvadx of 
old or odd coins. Keep all until posted. 
Many very valuable. 3end 10 cehis for il- 
lustrated Coin Value Book, 4x6, Cuaran- 
teed buying and seUlng prices. 31 veara in 
business. Coin Exchange., Box 5, Le Roy, 

N. Y. 

RARE U. G,. foreign colas, war medals, 
rataiogue l6c. Mengelle, CoiloradC Springs^ 

Cpl o._., _ 

UNITED Gtates, Large cent. 2c bronze, 
30 nickel and bargain list. 25c. Eleven 
dates large cents, $1, George P. Cofllii Co,, 

Augusta, Maine, 

MONTHLY Coin bargains lUc. No cheap 
material. W. Webb, Westminster Hoad, 

Rpchcster. N, Y. 

BIG Prices paid for certain wanted coins. 
1569 cent $10.(10. some silver dollars $4000, 
ieo4-]8S5 Indian head cent-? $1Q0.00 each. 
dinioB before 1855^ tCCKi; liberty head uick^ 
tls before 1014, $500; encased poataie 
slampci.; some large pennies $2000: half 
cents. $275.00; paper money, gold dollars 
$1500, foreign coins 1105, some worth 
ifioOO each. You may have coins for which 
we pay big premiums. Therefore send 15c 
today for 1030 hlg illustrated coin hook for 
certain wanted coins. National Coin Cor- 
poration (8Q). Day Luna Beach, Florida. 



STAMP COLLECTING 



DIRECT Importatlohs, I'a lb. British 
colonials, 100 Mauritius, 150 Malta, IDO 
S'Leone, lOdO Zealand, 150 Kenya, 1 1b. 
German. France, Norway. Halland. Any 
lot tl. Hooton Stamps, Hooton, Wlrrai, 
England. _ 

GIANT Diamond-shaped stamp l Big 
imeliet 105 all di Parent including Alex- 
HndrotLa (new country), Congo. Epirus, 
Manchukuu. Ecuador cons lltu Lion. Costa 
Rica triangle, alr-malls commemoratlves: 
giant dlamond-iihaped Stamp, $5 United 
States: set United States telegraphs, cal- 
nlcglng 25c. Packet ErllLsh colonies In- 
cluding Burma (new Country L Jubtleo and 
eoronatfons: scarce Venezuela, cataloging 
5(>c. Illustrated lists. Everything lor only 
5c to approval applicants! Write to-day! 
Mystic stamp Co., Dept. 60, Camden, New 
Yor k. 

NINE Airmails from Syria, Guatemala, 
Lebanon, etc,, and others from Oceanlca, 
Manehukuo, Kenya, 5c to approval appll- 
cenls. Undgre n . Box 4 48- A. Ban Francisco . 
' BEGINNERS— Approval* up. Ffm 

packet. BlUys', 3543 42 Street, Long Island 
City. New Yo rk. 

PACKET Commemorativcs. uirmalls, 
triangle, old U. 5. Sc approvals. Far Beoa 
Co, ^ Bo x 2154, Houston. Texoa. 

lOOd^^BETTER Mixed. 25c. EX-AUitrl(l, 
wartorn China, etc. Plaza Stamp Co., 
Box llfil, flan^Fe, Mci. 

FREE Stamp catalDgua: Q-eorge VI Is- 
pUr. CHant forty-paffc quarterly llstlhK al- 
bums. supplies, co-ronatlotlH, Canadians, 
Oalgnlala, United States and foreign. Il- 
lustrations galore] Empire Stamp Co., 
Dept P.M.. Toronto, Canada. 

looq WORLDWIDE Stamp mixture 25c. 
Mon Jar. 1542 Waverly, Clnci nnatl, Ohio. 

FENNY Approvals that pieasc purchas- 
C,JW. Ritchie, Watertown, Go. Dak. 

200 DIFF., Also coroDations — 10c. Ap- 
provals. Sherman Shook, Na garcth, P cnna. 

SMALL Sheet of 4 dl Parent trianglca 
Ibc to approval applicants, Victoria 3tamp 
Co . London 4 , Canada. 

FREE! Two dollar packet, 3c postage. 
Approvals, Quality Gtamp Shop, Engle- 
wood^ Colorado;^ 

UN PICKED] lOQ U. B. revenues on doc- 
uments, 1()C. (1,000, $00.) VartvOOrhls, 

jlynd man , Pcnnaylvanla. ^ 

FREE DuLlar packet. Inclose postage, 
request approvals. Becrlit, Musc&tlne, 
Iowa, 








































WORLD'S atrmAll, fre« atftTnp 

maEftSlne, I3.0D U. S. , anicnalA, bird, tralDn 
IndlEm. airplfbue, cfimmemorAtlves. scare? 
Ktamps M cpuntries. 5t «lth ADprovats. 
GApLtal Stamps, D«pt. PM9, Lltu? ELoek, 

ATkaruBg. _ 

P’RE^: $1 U. 3. stamp wit2i apptbvftbf. 

Leadeir, 1550 Sfffard, Detroit^ Mich, 

BEST One Cent approvals lu America. 

ELvIn Stanton, Niantic, Cemp. 

FREE — 17. B. stamp with f-Aqiiest lOf 
£3 pare list d 1 United States and forCLati 
stamps. Stamps od appraial. Relerencea 
naccasai^. SQ dlfTerent nlnstsenth century 
U. 3. 28 cts. N«w tfimman Stsmp Co., 

1133 Pine, Bt. Lams, Mo. 

MIXTURE CatalQj[ ft^e, “Jumble'' sam- 

ple 2Sc. Norse. "B, " Uayton, Ohio. 

FREE I ClldEde mint dEamcnd Stamp tP 

new eugtpmws purcb&sins from our ap- 
provals. Ace Stamp uptnpam'. Sax 765. 
flta tion F, Toronto, Canada. 

16^7 ORaNDE Cocnore, Liberian Bongo 
bnteJope, Turts Calces, Cajinan Islands, 
emuino Baden etc. Ever>^thtns Jc wltti 
approvals, VIeIds. 1-2 Hanson Place. 

Bro ok l^n, N^T; 

■iO.OOO^VARrETlES First quality stamps 
available on approvals, up. Repre- 
aeDtatlv? g?leoUon on request, adults only. 
tCelgwln Stamp Com panA^. VlpelBnd. N. J. 

FREE. Stamps, SdanebukuD. etCr Poit- 
age Ic. Album 2c. 17, S. burial us. BuJ- 
la rd, 2 CB Nort hampton. B oa ton. Mass. 

MONTHLV Stamp and coin magazine, six 
months and 35 lorelgn stamps. 25c. Amer- 
jean Stamp Journal, Cedar Rapids, Io??a, 
380 DIFFERENT Stamps ZDc; 800, fiOc; 
KWO, ii; 30CH]. £3: 3cno, $T. Fred onEen, 

638 IflOl 3L, Broablyn. H, Y, 

50 DIPPERENT U. S. with approvals. 
Six cents ppstflfc. Irvin's Stamp Mart, 

3361 M ilw aukee. Chieago. ^ 

150 DIPraBEhtT. Dime with approvals’ 
Lock w ood, Fo stai Bok, M uakfr e on, M ich. 

SEHb 35c For U. S.“m3nt 629. 649. IM, 
TBcejve 7l? free. McClay, Altadena. Cahf. 

FREEl 137 DHTerent stamps. 3c wltli 
approvals, Kirst, 1568B Carroll, Bt. Paul, 

Minn. 

FREE — TaiiBanijika teC with approvals. 
3c postage. Pealing. Mound, Minnesota. 

FREE! aw Austria: transparent hinges; 
approvals, business Builders, Brentwood. 

Mis souri. 

PREEI 100 U. 6. commemarativee m'tth 
IDOO mixed U. S. contalnlnk airs, high val- 
ues. specials, dues, obsoletos, lor 6Dc. 
Rascom Humphrey. 3l0 Cloverleaf. San 

Anto nio, T«as. _ _ 

BAHRAIN — BriUsh Colony. £ dlfTerent, 
Ibc approvals. Arncetl. 465 Lexington. 

New York. 

UNBELIEVABLE f 62 DlfTerent. alx'trl- 
angles and diamonds; airmail, animal, war 
Atampe — China, Japan. Manchukuo. in- 
aurgent Spain; Asia, Africa. South Seas. 
EverythUie, Sc I Crowder's. 127E North. 
Baltimore, M d. 

FIRST Day cdvehs — P residential iesue 
colls, iCj 1^2C, 3c, 3c vertical; Ic, 3c. 
3e, 4e. 41ac, 5c, 6c, lOc horizon Lai. Set ot 
13 on cacheted cnVElopcs. Bingles It 1.30; 
pairs £l,?S. Free price lists. Frederick 
Fitt ' i Co.. 3 . Framingham . Ma™. 

BEST T7. S. approvals In America. Hu- 
ber. 3 S outh Eigh th, Minneapolis. 

"unexcelled United Stat^ approvals. 
Kais e r. 303 Hurley, Bt. Pau l, Minnesota. _ 
ESTONIA — 30 DlfTcront including scarce 
imperforated Issue:? only 5c 3 Imperial 

Stamps, O F.O. Box I30-M . Hew York 

ABSOLUTELY Free. 100 different, with 
appr uvals. Kenneth Page. Mtngo. Kansas , 

^rEMBER3HJP Card free— The James 
Lee Stamp Club, 310-A North First Street, 
Fhoenlk. Arizona. 



CANNON 1 Set of stamps showing can- 
non, firing squad, cavalry charge and SQO 
other different stamps, only lOe to ap- 
prQval applicants. L. H. Reich Stomp Co., 
4347 Kenmore. Chicago. 

MEW Rivera nude stamp! WarlcTs larg- 
est tTianglEf Copgo. Sudan, South Stas, 
hi colors, pictorials and many others. Only 
2c with approvals. Cactus Junior Approv- 
Bls. Box IB7C-B, Tucson. Arizo na. 

FREE. U. 3, $1. $2. £4 and %5 stamps. 
Unbeatable U. B. approvals. Nelson. 78 E. 
5th Bt.. Bt, Paul. !Miin. 



TRIANGLES! OuBtecnala bisect (dl- 
lEonal half-stamp;i , beautirul Liberia, 
three additional triangles. 27 other stamps, 
fio. Abell Co.» 1813 BE, Paul. BaltimoTe, 
Md. 



FREE— The Stamp Finder I Our new 24 
]>age edition, lully Illustrated, which wUf 
enable you to Instantly Identify all dlfBcult 
stamps. Also line packet of odd and un-^ 
usual stamps from Basnia-HErzegovipa, 
Monaco. Patiala, Cyprus, etc.. Including 
maps, ships, animals and strange scenes. 
All free to approval applicants inclosing 
3c postage. Onrcelon Stamp Co., Box SOd, 
Calaia. M aine. 

NEW Irish souvenir stamps. A set of 
beautiful and Intereatlng aouvenlr stamps 
has been Issued by Irish Hospitals' Trust 
Ltd. A spaolmon sheet of 54 of thaie 
stamps may be obtained free ol charge on 
applying to DepE. P.M. Mr^ J, O'Bbeshaii, 
SB EarisJort Terr ace. _DubU n._lr clBn d^ 

FREE! Two coronation iBeta. Ptratage So. 
Roberts. 3 12F Shearerblg. Bay City. Mich, 

OIANT-6IZED Russian zeppelln stamp, 
cat. va]. 20c, and beautiful Lithuania air 
mail triangle: also big packet of 33 dlfTer- 
ent stamps Including Azerbaijan, Eplrua. 
new Martinique, etc., and illustrated llEts, 
all for 5c to approval applicants! World- 
Wide Stamp Co.. Box OM. Camden. New 

York. 

UNITED States — 46 different, perfora- 
tion gauge, hinges, bargain pricelisC — all 

for i Qe. _ Beidenbe rg. Baroda. Mich, 

LIBERIA Sruike triangle, giant Spanish 
triangle. 5D other stamps. 6c. Wrlgbt Cp., 
2537 Guilford. Baltimore, Md. 

ILLUSTRATED U. fl. list, price 60o. 
large complete u. B. prEoe lUt tree, Beud 
postage. Stanley Gibbons. 39P Park Row, 

N.. _Y,___ 

PENNY Approvals that please. Haywood. 

SllS Adams St.. Remona. Calif. 

FREE I Triangla airman.! CartmatLonl 
PietorlBlsl British ColonLes! Wonderful 
packet 110 different, 5c to approval appli- 
cants. Bargain Gs.. Box 39P. Times 

BQua ra Station. . New York. 

PANAMA Ttiangle and 50 others free to 
approval applicants sending 3o postagOi. 
Tatham Stampco . gpr ip gffeid-30. Maas. 

FREE?" ’■United States and British 
North America''— our valuable, complebc, 
illustrated. 64-paga catalog quoting lowest 
prices. Big illustrated list of foreign 
atamps also included. H. E. Harris Js Co., 

137 Transit Hulldlng, Boston. Masa. 

QUEEREST Stamps packet. Receive one 
ot vorld's smallest stamps; scarce Vatican 
City; Greek Red Cross (coiled anake in 
Garden of Eden!>; Manchukuo; Soruth 
(mountain LLon>; Mozambique (giraffe); 
Palestlhc; many others. Also big packet 
25 dif, Japan, (including earthquake 
stamp!) and pkt. 15 dlf. China. Every- 
thing for only 5c to approval applicants! 
R. M. Stamp Co., Box 23DP. Fort Cheater, 
N, Y. 

60 DIFFERENT. Fine U, S. including 
perforation gatigs, lOc with approvals. The 
Btamp Shop, 309 Holland Bldg,. Bt. Louis, 

Mo. 

200 DIFFERENT IDO. Big 50% approv- 
als. Covert Btamp. 38 State, Rochester, 

V.^ ^ 

STAMPS. A superb seleatipn sent on 
approval. Quality at low prices. Fred 

HErzberg, B oa 91-P. Elmhurst. III. 

BRASIL, 5b Different ide with bargain 

app ro vals. Davis. Silver Lake, I nd, 

ABK For our wonderful one cent approv- 
als, Prospect Stamp Co., 226 Broadview, 

Toronto, Canada. 

WHOLESALE Catalog for dealers, HllUS- 
trated. Postage 5c. Franic Go., 49D0 Ghal- 

gTQve. Baltimore, Md. 

PENNY Approvals, that satisfy, Neli 
Gnanberg. Box 6441 -P. Philadelphia. Penna, 
SO DIFFERENT Angola, Cape Verds, 
Guinea. Portugal. Mozambique, at. Thomaa 
and Prlnee 6C- Approvals, Depraw, Ocean 

Par k, Calif. 

B'TaMP Dealers, your ad here will bring 
wonderful returns. Ask me for prooL 
F. W. Johnson, Manager, Classified Adver- 
tising, Popular Mechanics Magazine, 243 
E. PTatarlq Bt, , Chicago, 

APPROVAL Sheets. One to three cents. 
I^ederlck B. Driver, 2(303 Plaance Bldg,, 
FhiladElphla, Penna. 

25 UNITED States. Including S4 and 15 
stamps free to approval applicants. 3o 
po atage, Brawnla Stamp Shop, Flint. Mich, 

500 MIXED Foreign JOc with approvals. 
Hecht. Belle Flalne, Iowa. 

WEEKLY atamp magazine, thlncen 
weeks, 18c. Stamp Journal, Kalamazoo, 
Mich, 

35 DIFFERENT Canada 3c to apprxival 
applicants. Maynard Sundmati, D35, Bris- 
tol. Conn. 



HObUlEB AND GOLLECTTONB 



FREE! Magic catalog 500 tricks. Amaze, 
mystify friends. Write today! Lyle 

Douglas, Stat i on A - 12. DAllas^ Teiys. 

UNUBED Book match coverVr liib all 
different, tl.80. Free list. Charlei EdeL 
man. 13I1C East 84. Cleveland, Ohio, 



« rflOTO F1NIBK1NG 



OUR FJnlehing is world wide with a 
guarantee to "please you.'' 8 glossy prints 
and 2 double weight enlaigementa 26c coin.. 
One- day service. Please U Film Berylco, 
1S3-M, LaCrosse. Wia. 

FREE Developing and printing proposi- 
tion mailed with order. Rolls expertly de- 
veloped. carefully printed 25c, 24 hr. serv- 
ice. 3 5x7 CELlargementE 30c. 12 for 31.00, 
Pho to- Graft . Box 670d, Canton, Ohio. 

THE Modern Finishers. St. Paul, Minn. 
Have Modern service. Modem quality. Mod- 
ern prices — Our modern methods give quick 
service and bright guaranteed neverfade 
pictures. Roll developed, 16 prints.. 25c, 
coin; 16 reprints, 25c. Enlargement cou- 

E on. Bend next roll or reprint order to 
todern Finishers. Box 5537, St, Paul. 

Minne sota, 

Mail Your rolls to him center of the 
world. Any 6 or g exposure roll developed 
and printed 35c coin. DeLuxe enlargement 
coupon free! Photo Finishing Bhop. Est. 
23 ytfi., 4lt-Y Genesee Valley Trust Bl^., 
Rochester, N . Y. "The CainerB CltV-'' 
CANDID Camer^apeciaL 11.90 pays for 
36 exposure roll of 35 mm. fllm developed 
and each good negative enlarged to 3x4 
Inches. MinllabA, Box 48SC, Madison Sq. 
F.O., New York. _ _ 

FILMS Develcwd. Any 6 nr a exposure 
roll and two Velox Deckledge prints each 
good negative. 25c coin on new cooperative 
plan, Fholomait Service, A-&1. Harrisburg, 
Penna. 

BEAUTITONE' Enlargement, dime and 
negative. Giant Snapshots, Inc.. Green 
Bay. WlA . 

IMMEDIATE Service! Ekticr pleturca, 
Sixteen guaranteed prints from roll. 25c. 
Ono colored or two plain eulargements and 
3 guaranteed prints 35c. Bixteen reprints 
only 25c coin. Candid rolls developed freej 
Prints enlarged to 3x4. only 4e each. One 
day aervloe. American Btudlos. Box B, 
La Crosae. Wia. 

IDEAL Photos, 2oc per roll, finished 
with round, corner prints. Coupon and 
snapshot foldef free with initial order. 
Id eal Photos, Box 225 5. E^terson, N, J, 

SPECIAL Trial! RoTis de^loped and 
printed with wide border dedtle edge 
prints only ]5o. Quality guaranteed, 
Deckletone Flnlahers, G444 Dlversey, Chi- 
cago. 



S ENLARGEMENTS (Instead ordinary 
pr ints) per roll for 25c. HJlq . Yale, Qkla. 

FREE Enlargement with each photo fln- 
Islilng order, sot per roll. Photo Lab, 
103 Cot tage Street, Auburn. Hew York. 

FROTO .Mill. Immediate service I No 
deloyl Roll developed, carefully printed 
and choice of two beautiful 5x7 double 
weight professional cnlaTgementa. one 
tinted erdarEEmcnt, or eight reprints — lor 
25c coin. The Photo Mill, Box 629-12, Mln- 
neapolia, M in nesota. 

28 REPRim'S 35c, Films developed, two 
prints each negative 25c, Skrudland, 
C&7B-8 GeW ge. Chicago. 

FREE — 4 Big enlargemente — B prints ev- 
ery roll 25c. 2D reprints 2Be; lOCi — $1,88, 
FilmcQ. Alb any, WJ.s. 

ROLLS Fine grain developed free, 
28 enlargements 51.80. cartridge reloaded 
3 5c. Photnahap. Linton. Ind. 

SIXTEEN Sparkling lifetime prints, 3 
studio enlargements with roll developed, 
25c. 20 reprints 25c: lOO, ti.oo, Tmefoto, 
C-131, Mqliias, Iow8, 



SAVE Money. Any roll developed and 
^in ted ulus lour 4x6 enlargements; 20c, 
Fbototechnico. Waban, Mass, 

SPECIAL] Only 25c per roll, expertly 
dovelopod. beaiiLLfuJly printed and 3 "Dubl- 
Wnte" enlargements, also free cigarette 
lighter! Llmltod ollEr expire^ September 
1st. New York Photo BtudlD, Post omoe 
Box BOI-F. Church street Annex, New 
York. N,^, 

35MM. ROLLS Developed, enlarged td 
11.58. Rolls developed, el^ht 
PTints, plus two enlargements or eight re- 
prints 25c. Art Photo, 1763 Delaware, De- 
troit. 


















































OUAFIANTEED. RoU dtvflloeed, 16 
25c. 20 prtnls S5c. Qufthty Phato, 

[utchlTtsqn. Kamag, 

BEAin'lFUL Otl colored enlaretmcnt, in 
deluxe ^^ame, with each rotl de^lop«d- 
35c coin. Speedy service. Rainbow Film 
Service. La Crosse, Wis. 

Quality service. Rolls 
developed^ S prints and 2 enJarBerneuts a5c. 
The Film Capital Service, Box 504, Roebea- 

ter, N. Y. 

ROLL Developed, 5 brElliant ladeprocf 
Velox prints and two profcssionBl enlarec' 
menta 25c. Overnight sendee. Young Photo 
Service, 405-C, Albany. N. Y. 

EXPERT Photo flnlahjnir. Orit day serv- 
ice. 8 genuine e;cpenslve Velox prints, two 
double weight pTDle&sianal tnJargenients 

25e. Expert Studios. LaCrosee, W tj , 

12 HOUR Service. Roll developed, 
printed, yo'ur choice two Gxs Platesunk 
trtlarsements, one enlargement colored or 
etched or g rcorlnts lor 25c coin. The Ar- 
tlsts. Box 230F, Minncapplls, M inn esota, 
QUICK Service — ttolls develop^. 0 guar- 
anteed prints; 2 enlargements; 25c Coin. 

OK P hoto Service. Qt^wa. Kan sas. 

ROLLS Developed and printed 10c. 
Trial. Quality Finishers. Maywood, 111. 

SAMEDAY Service: Roll developed. 9 

gUstening prints. 2 enlargements^-^5c. 
Midwest Photo, B-M, Janesville, Wia, 
ROLI^ E>evelapcd, B prints, 2 enlarge- 
ments, 25c. Mayfair, Rox 2B1-K. Toledo, 

Ohio. 

SNAPSHOT Folder with every roll de- 
veloped, 9 prlnta, painted artlargement— 
25c. Reprints 3c. Fast service. Janes- 
vtlle Film, A-54, Janea vlllc^ W isconsin, 
PROMPT Service — Quality work; 3 bcau-^ 
tllul double weight gloas enlargements, g 
euarantced neverlade prints each roll. 25c, 

Excel Photo Service. Dubup ue^lowa. 

SNA PSHOTS TlTlcbTors-^ Boll developed, 

9 natural color prints — 25c, Natural color 
reprints — 3t- Amazingly beautilrtl. Nat- 
oral Color Photo. C-&4, Janesville. WIs. 

WILLARD'S Gives your pictures a 
beauty treattnent — they're dear, brilliant, 
full of life. Boll developed, 2 prints each 
negative 2Sc. Enlargement coupon. Wil- 
lard's, Box 3535- A. Cleveland Heights, 

Ohi o. 

ROLLS Developed and printed With two 
hand colored eiilargements, 25c. Color- 

graph, Dunning Station. Chicago, 

TW'ENTY Reprints 25c. Roll developed 
and two prints each negative. Mall 

orders onli'. Star Photos, IDB N. Dearborn, 

ChicflEc._ 

ROLL Developed, 19 guaranteed prints 
25c, Smart Photo. Winona. Mlnaeso-ta. 

PROMPT Service, guaranteed work. 
Two beautilul portrait type double weight 
enlargements, eight ueverfade gloss prints, 
each roll 25c. Dubuque Film Service, Du- 
buque. Io w a. ^ _ 

ROLL Developed and 8 guaranteed pr[nts 
including two enlargements, 25c coin. 
^Ugcr Snaji^hq^t. Winona. MinnESOta. 

PROMPT SErvicel Rolb; developed, two 
Velox prints each negative 2&c. Hench 

Studios. Harrisburg, Penna, 

GET The best. Roll developed, beautlfu] 
hand colored enlargemeut. 8 nEvotfade bor- 
der printE. S5c coin. Prompt service. Sun 

Photo Service. Drawer T, St, P aul. M l nn. 

TWO Prints each with every roll derel- 
oped, Z5C- Very finett quality. Reprints 
3c each. Brown E’hoto Uompany, 1910-34 

Emerson. Mlnneaixilla . Minnesota. 

ROLLS Developed, two setx prints plus 
Enlargement coupon 25c. Reprints 3c. Over 

10 reprints 2 lie. Jones Studlm, Daven- 
port. Iowa, “'where the West Be gln s.'^ 

ROLLS Developed, 2 prlnta c^h and 2 
free enlargement coupons. 25c: reprints, 
2t each; 100 or moTCj Ic, Summer' 3 Stu- 
dio, Unlonville. Mo. 

ROLL E>eveloped and 8 beautiful Velox 
glossy prints 25c coin or stamps. Reprints 
3c each. Fotoprint Service, Box E, Roan- 
pfce. Va , 

FINER Finishing. Rolls developed and 
printed, with one colored enlargeincnt, or 
two professional enlargemants, ,<Ml for 35c 
rcolnli. O Ermine, nationally known. Moen- 
tone superior quality. Moen Photo aErvlCE, 
La Cfosse. Wl^. 

TWO Glossy enlargements. 1 colored, 
with roll B5e. Arbor aervlce, Itl. Joliet. HI. 

FOR The dlscTlmlnatlng amateur, roll 
developed and carefully printed 25c. ta- 
prints 3c, BupETlor workmanship, same 
day service, ^ramount Co., 327 £. 92nd 
St., New York. 



RQLL3 Developed — One print and one 
enlargement of each Exposure S5c. Trial. 
Reprints 29 for 25c. Henry, 25 River 

Prove. HlShoiSj 

MILLIONS Now know *'H oily tints Means 
Better Prints.'' Two professional enlaraa- 
menta with trial toll — 25c. Fascinating 
rEmiums. Dnequalcd service, fiollytlnts, 

-13S9. Hollywood. California. 

ROLL Developed and printed. TWO en- 
largements, one of them Jn colors, all for 
25c coin. 'The Photo Ftnisber. Btatlon E, 

Bex p cilnmbus. Ghiu . 

Films Developed. 2 prints of each 2&C. 
20 reprints 25c. Pine Photo. M-5134 Ne- 

vada. Chicagcv 

LARJARGRAPH Finishing. Five S"x7" 
enlargements 2Sc. Miniature films deveL 
oped IQc- Enlarged priilts 2'.1i''^£4"', 2-^20. 

Cardinal Photoers. Surnmit, N^. jL 

35MM, ROLLS Developed anTgood shots 
enlarged to 3'.ax5'*.. 39 exposures $1.00. 

ifl exposures 9Pc. Ideal Films. Hlmilag- 

ham. AlS; 

20 REPRINTS 25c. Films developed' 
16 prints 25c. Enlargements exm— -25c; 
5x7— 1 DC. Low Photo, M-2657 Neva. Chi- 
cago; 

PHOT'O Mill. Immediate scrvicci No 
delay! Roll developed, carefully printed 
and cholOE of two beautiful 5x7 double 
weight profeasional ehlatgcmeiiLs, one tint- 
ed enlargement, or eight reprints — 25o 
coin. The Photo Mill, Box 929-12, Mln- 

neapoUa. MLnnesotjL 

FREE Aibum and negative hie and 2 en- 
largement coupons with each roll de™i- 
□ped. S guaranteed prints 25c. Memrtlane 
Studios, General P.O. Box 666. Dept. P„ 
New York. 



C.AMERAS, PHOTO liL'PFLIES 



FREE Illustrated Photographic Almanac 
listing everything photograph ic--4tlll, mov- 
ie camera.^, hlnu;. lenses — at ttEmcndcus 
savings. Hundreds of bargains, new and 
used. All guaranteBd. We lake your old 
camera or eosilpmertc In tradE, Write for 
fres copy of new Photograph Ec Almanac 
and money-saving bargain book. — Just out! 
Limited edition. Hurry! Central Camera 
Co-. fPholoKraphit Headquarters since 
1099), 230 South Wabash, Dept 9-K. Chi- 
cago. 

MAKE Money in photography. Learn 
quickly at homo. Spate Or full time. Easy 
plan, Previous experience unnecessary. 
Common school Education sufficient. In- 
teresting booklet and requirements free, 
American School of Photography, 3501 
Michigan Ave . Dent - 3432. Chicago. 

EXPOSURE Meter for enlarging. Em- 
ploys vacuum photo cell. Very accurate, 
Sl5. Money back guaranleE. Frse litcra- 
ture. J-M-F Manufacturing Company, 
3346 Fond dtl Lac Ave., Mllwau kse. WTs. 

NEW Argus camera P.4.S. Never used, 
$9.75. R uth Thompson, Bayard. Iowa . 

DUPON'T SupEilor □snohromatlc. guar- 
anteed, 25mm. 25' roll, $l.8Q. Optical De- 
velopment Corporation, 1560 Broadway, 
New Vork- 

AROU6 Camera case, genuine cowhide 
leather, very special price tl.59. Mlrotex, 
62 41 S outhwoed. St. LOUlS. MO. 

FREE — "Cftfnern-Lofl," contains charts, 
tables, glossary; folder bargain darkroom 
equipment, supplies. Econo- Cam, 260-D 
Troy Avenue, Brooklyn, N. Y. 

CGLOR Your own photographs: Six 

color .“iEt — finest quality, lull instructions 
25c. Ktinff Paint Co., ^SiS-R Cottage 
Grove. Chica go. 

NO More wasted fUm or unneces-^ary ex- 
pense. Take pictures you can be proud of. 
Sell to magazines and nen'spapers. Make 
good money wherever you live. Easy, low- 
cocit home study course shows you how! 
Free eutalog. Unlveraal Photographers. 
Dept. HH, 10 W. 33 St., New York C ity. 

CAMERAS — Shutters nepaired. Leather 
bellows installed in folding and view cam- 
eras. Bellows made to order. United Cam- 
cra. A- 1515 Belmont. C hi cn go. 

IF You go to Mexico ask first for prlce-s 
and pamphlets of finest German quality 
miniature and other cameras, binoculars, 
movie cameras and projectors. Foto Man- 
tel Suer. R. Rudiger, V. Carranza H. P.Or 
Box 145&. Mexico City. -IDS. Branch 
Sto re; Tijuana. H. C. ^ 

FREE! Boot, ^^How to Sell Snapshots," 
Fotno Company, C anton, Ohio. 

Cameras Films, paper 25^ to 35% 
discount. Paramount Photo Division., 32T 
East &2nd et.. New York. 



BASS Unusual quality valuea: Half or 
full V. P- Dolly, Corygou F:3.B lens. Com- 
pur shutter, new, f23,T5. 2V4X3V4 

Volta F. P^ and F16.2 lens, automatic 
shutter, F. P. A. and holdera, $12.50. 
Spurt DePranne, full or half 3'^x3U, 
F:2.8 AnaatlgmAt with carrying cue, 
$29-75. DoEllna II, coupled range finder, 
Radlonar F:3.fi lens. Rapid Compur 
l/5Mth shutter, $49,75. Argus F:4.5 lens, 
$12,50. Above and hundreds of other bar- 
gains In Bass BargoJugram No. 235, a 
53-pagE book. Money with a smile guar- 
antee. Bass camera company, Dept, AG, 
1T9 W , Madison St., Chicago, I llinois. 

HAVE You a camera:* Send ten cents 
for recent number of our big tnigasln^ 
Showing how to make better pictures and 
earn money. American Photography, 116 
Camera House, Bostgn. l7._.M flaa, 

WE Purchase and accept in trade used 
photographic equipment, send for bargolia 
list. POtoshop. 134R W. 32nd. New York 
City* 



MOTION PICTURES AND SOUND 
EQUIPMENT 



3-16MM. FILMS. All latest aubjecta. si- 
lent and sound, xalo, rent, and exchange, 
Filma rented everywhere. Ptec illustrated 
. catalogue (with sample dim 10c. I Garden 
Exchange, 317 West 50th. Hew Y ork. 

35 MM. FILMS, Projectors. Large se- 
lections. Demsey, 1223 Berkley, Younga- 
taWfi. Ohio, 

LIKE New. Bargalnx fully guaranteed, 
complete. Eascmau *'C " projector $17.05, 
"B" S44.9S, BflcH 0mm. camera $33. Uni- 
vex 0mm. camera $6.50, projector $16,56. 
BftH I6mm. camera $37. Eastman 16mm. 
camera $15.50. Comedies, travelogs, west- 
erns, 100' $1.15. (Ho llstB, Just state 
which.) Used 4Dfl* IQ mm. eutjecta $E.0Q 
reel, sound $8.50. Odd sound lengths 100' 
$1.75, 200' $3.25, 400' $5.00, OompletB Bt«:t 
8-l€mm, CosUe dims (trades accepted,) 
$650 Ampro sound projeclor, complete. 
$207-00- Victor (RCAl SI 49. DO. Victor 
Anlmatophane $140.06, Model "24B'* $29S. 
Victor disc projector l&^.OO; with amplu 
her, speaker $73.50 complete. 40D' EoundUC 
subjects, complete $5-95, HoLcncB 35mtn. 
silent pottable projector $29.55, Acme eVE 
1006 watt portable prb)Ector. 35mm. $31.56. 
Films f 1.00 Teel. Frofeaslonal tripod $15.00. 
DeVry 35mm. newsreel camera daylight 
loading $ 55 , DeVry saund 35min. prcJCCtor 
(portable) with new 20 watt output xpoak- 
cr, ampIlflEr, ccmpleta $183.05. 6x8 screen 
$7.50. Cqntax. Lelca. Argus cameraa. used 
and new. Large variety Cine photographic 
supplies at attractive prices, Tmdes ac- 
cepted. bought. S-l5mm. library films sent 
any where. 2S years rclIubiD service to 
schools, roadshows, chuTchea. Export trade 
JiivltEd. GEt eatalc#, Moguli's New Home, 
60J West 40th, New York. 

35mm:. Rentals. Feature, comedy, 
cartoon $4.95 weekly. Calderara, 5119 
Soutl;]i_ 9t Louig. Chic ago. ^ 

V SLOT EX IGmm.. PErfCct ouldobr him, 
55 ft. $1.29, IDO ft. $1,35 Including process- 
iitg. Sample free, Velotex Laboratories, 
Gary, fnd. 

LEARN Motion picture theatre manage- 
ment, advertising, projection. Free cata- 
log. Give age. Theatre Institute, E3mlra. 
N^Y._ _ 

16'35MM- FILMS List 5C. BcdnEr. 5306 
S. Talman. Chicag o. 

MOVIE Film. Develop yourself. Unlvex, 
Eastman, etc. Chemical samples l5c. Raw 
Aim w'halEs.ale. Lake Camera EichangE, 
Gary. In d. 

^'HERE'S News from Bass." A 52-page 
Cine Bargalngram No. 234, A veritable 
ETieyolopcdia of motion picture apparatus, 
0 mm, and 18 mm., silent and sound. 
Sound cameras. You must have a copy of 
thia book. It's hot off Ihe press. Your 
copy Is waiting. Don't delay, and send 
for this valPablE book. Dept. A. Bass 
Camera Company, 179 West Madison 
S^r fict, Chicago ^ Till ned a. 

BARGAINS* Gmm.. IQmm.. free litera- 
ture, Eider, B-739 Boylston, Boston, 
Mass. ^ 

8-ieMM. TITLES. 2c Wcrd. Catalc^tue. 
CLncshnp. IBIZ Flcdmcut, Charleston. West 
Virginia, 

15% TO 25% Discount on stUl or movie 
cameras. Free circular. Paramcruat OO,. 
337 E. 9?hd 3t,. New York City. 

NEW 2D6-Watt 8mm. motor projectors 
$19.56 prepaid. Free l6mm.. 6mm. bar- 
gain lists. Home Movies, Bex 216. EaatOD, 
Penna. 






































VALUES. New catal^r featuriiiK Ifttwt 
home mtule uoessorles and uhoto supp^lles. 
Postage 3c. Hollywood Cine Film Pistcltj- 

utors. ^5Cl SmisfL. HoJlywoodn CaLf. 

WHOLESALE — iSinbl. -Stnnl. BartAin- 
STams. Stamp. Ho-Wat-^Ka, ISI Braad- 
way. F atgraon, N. J, _ 

COMPLETE 16mm. Ei^entnl library. Low 
rates. STilpp^ anywhere. Write for new 
catalogue. Ilatlonal Cinema Service. 3 
West 2?th Street. New York 
MAKE Money with ' The World s Oreat^ 
0 £t Pa&Bion Play.-' Sound or silent IS mm. 
Hemenway Film Co., 31 Church St., Boa- 

ton. M b35. 

35 MM. TALKIES Por rent. Complete 
$how, leattire. cartoon, Aerial. £7.ti0 weet- 
ly, with projector S2^.60. Motion Picture 
Exhtbitors, 38€5 W«t 26th Street. Clevc^ 
land. Ohio. 



RAEilOS, SUPPLIES, INStEUCTlON 



LATEST Releases VocalJon. Decca. Mel- 
otene, BhiEblrd, 41.00 per do^n; Victor, 
Brunswick, Columbia, I9c, 6 lor il.OQ, 
Send for ^ant radio catalog free. United 
Radio Company, 5^ N. Market St., New- 

ark, N. J. 

LEARN Radio, 41 leSsOh. Missouri Tech, 

3&07 North B5. St. Louts. 

AMAZIKC Pocket radio. Plus in light 
aoefeet. $2. 50 postpaid Ouaranteed,, Sam- 
ple radio ibt. Engels Radio Service, Route 

B. Bom 1636. Phoenm, Ariz. 

PLANS 16 DiA lance record crystal aeh;; 
"Radiobuilder" — year: 25c. Laboratories. 

77M-C East 14th, O akland .„Call L 

RADIO Enainoerkng, broadcast! he, avla- 
tlcm and police radio, serviclnB. marine 
and Morse telegraphy taught thorouBhly. 
AH expenaos low. Catalog tree. Dodae's 
Institute, Ames Bt., Valparaiso, ind. 



MUSIC AND MUSICAL INSTRUMENTS 



PLAY The music that reads Itself. Bmt 
4j? . Lansing. Michigan. 

REPRESENTATIVES Wanted. Forty 
hits. Samples free. MeDanlGl PubUshers, 

EUgabeth City, N. C. 

SONOS Composed, arranged. Ollbert 
Wolle, Roam 1102. 210 Filth Ave.. New 

York. 

WANTED OrlEinal poems, sangs. for itn^ 
mediate consideiatlaD. Send poems to Co- 
lumbian Music Publishers. Ltd.^ DepL i2, 
Toronto. 

FREE Melody to soniEPoemfl;. Piano ar- 
rangementi. National Songland. Thomas- 
ton, M aine. 

LEARN Music for any instrument in four 
weeks. New easy system. Colleue or Music, 

San Fran ciseo . 

DUO-FLEX Reeda for clarinets, and 
saxophoscB ellmlJiate ynur reed troubles. 
Write for circular. Duo-Flex Reeds, 12M 

1st Aye.. ETansylUe. Ind, 

MUSIC Composed to words. Rhyming 
pamphlet on r^tiesL Phonograph record- 
ing qn aongfl.. Send poem. Studio 10, 
Keenan. 256 Beach St., Brldgepart. Conn. 

BONOVraif offer, 6^ 
famous Broadway composer's Instruction 
booklet, rhyming dictionary, and market- 
ing adylce, AH free. Bongwrlters Institute, 

Broadway. New York. 

SONOB And song poems bought, com- 
osed, arranged, published. Royalty basis, 
ree Information, Metro Mefody Music 
Publishing Co., 632 Oeary Bt. . Ban Frs.n- 
cisco. 

BONQ. Poem, melody writers. Write 
Studio Pmi, Guaranty Bldg.. Holly wo od. 

GORQ Pocma wanted To be set to music. 
Frse examination. Send i»ems to McNeil, 
Bachelor of Music. 4153 -PM S. Van Ness, 
^Cfi Armeies, C^llf. 

TERRlWc Success. New copyrighted 
Courses. Quick, thorough. Radio Method 
of Piano Jazi, P.O. Bok 1M4. Dept. 17, 

Sa n Francisco. 

SONOS— ArranBcd. revised by arranger 
^'Ubenr Blossom Lane," "Oypay Tea- 
room," others. Send for detail*. Harold 
Potter. 1B19(F1 Broad way , Ne w York. 

MUSIC Composed, arranged, songs, or- 
chestra, hand. Frank WSJdt. Lancaster. 
Pennsylvania. 

PIANO By ear. Fret booklet Day-V- 
Way, Wool worth Building, Dearborn, 
Michigan. 

BONO WRITERS Wanted. Write for f r« 
hoo k. Indiana Song Bureati, s a lem. Ind. 

MUSIC Composed to words. Wonderful 
proposition. Bauer Bros,, Oshkosh, Wlx. 



LATE Phonograph records, some new, 
some slightly used. Fifty — iS.HO. Davis 
Sales Cq-mpany. Byracuse. New York. 

WRITE Songs. Big money and reputa- 
tion. Write for Inform ation. J. Oordon 
Pub^ Co.. 2Q1 N. Boyne , Ave., Ch lca gOL 

WANTED! Lyrlca, melodies for eonga. 
We arrange, publish, seU. Supermr Bong 
fi^tudios . Fa as aiC. N, 

LEARN Swing piano! Postal bririge free 
folder, Chrlsteneec. 751 KimbHll Rati, 

Chicago. 

VIOLINS — Handmade masterpieces, best 
elnce Slradlvarlus. Free trial. John. Lehto^ 

San Pedro. Calif. 

POEM Writers, songwriters — Send for 
free Rhyming Dlcdonary, Songwriters' 
Oulde. Submit best poems, melodies today 
for bonaflde, suiierior oner. MMM SLu- 

dioe. Dept, 330 . Portland, _ prfi . 

SONO WRITERS; Band your [»em today 
for Immediate cnnsi deration. Richard 

Brothers. 54 Woods Building, Chloagq. 

MUSIC Written to song poems. New 

plan. Healy, S42t Congress , ^IcagO^ 

EOhO Writers. Send for' jiaibilEhlng 
agreement. McKinley Music PublisheTs, 
E. 55th St., Chicago. 



BUSINESS OPPORTUNITIES 



COLOR Concrete With chemicals. Wish- 
ing- vellB. Spin concrete pottery. Stncco- 
rock. Miniature caatlcfi, mills, cold glase, 
marbling. Sample lOe, Hollywood Cement 
Craft. B527 W onderland, Hollywood ^allL 

ORDERS Waiting’ Help'ns fill tremen- 
dotw demand for easily cagt, expensive- 
looking. amazingly beautiful, mother-of- 
pearl-like. translucent Flnart Ware. Noth- 
ing Ukt It. Co- workers v;ftnted. Castings 
neEdad. Rich objects d'art free. Stamp 
brings details Pjnart Studios, me- 169 
Van Rensselaer Street, Buffalo. Mew York. 

LEARN The truth about mall order bus- 
iness before Investing In plans, "Outfits.'' 
Send for road map and pointers to mail 
order success. Ifs free. Maloire, Cen- 
iralja, WoAhlngtprL. 

4Sfl-*U)9 WEEKL“Y, oTiTlTo t^ted hus- 
Inesfi plans. Particulars for stamp. Acme 
Flans Bervicti, Di-pE. K. Bex 904, TuJsn, 
Qkla . _ 

RESULT Oettrr, ntbnthly magakne. 
Riled with money making ppportunltles, 
copy 10c. Deorge Fenner, 1516 Lucie, 
Louisville. Ky. 

NO Selling [' m. M. CBrnrd' *367. three 
weeks, raising mushrooms In cellar! Ex- 
ceptional, but your cellar, shed perhaps 
Euitable. We buy crops. Book free. United, 
384S L inc o ln Ave., Dp^t^B O, Chica^. 

"REEILVERIMQ Mlrrars" and” BO other 
moneymakers 16c. Ideal Service, 176-M, 
Park Ridge, T il. 

INVERTORS — Email Ideas may have 
large commercial possibilities. Write us for 
free book, "Patent Guide for the inven- 
tor" and "Record of invenuou" form. 
Delays are dangerous In patsnt matters. 
Free information on how to proceed. Clar- 
ence A. O'Brien and Hyman Berman. Bfi-F 
Adams Bldg., Waablngton. D. C. 



FASCIHATIHO Business, Repair, ad- 
Ju.'tt typewriters, adding machines. Learn 
easily at home from factory expert. Eam 
up fa 414 .OQ daily. Complete Instructions 
covering all makes S3. DO postpaid cr sent 

C.O.D. Adding Machine Equipment Bery- 
Ice. 3601 Michigan. Dept. 3436. Chicago . 

FORMULAE — Fast selling products. 
Quarantced. Laboratory tsstsd. Lowest 
prices. Catalog free. Kemico, 5SII, Park 
Ridge. III. 

HYDROPONICS : Grow planLi and flow- 
era without soil- Chemical crop culture. 
Interesting, educational. Unusual yields. 
Formulas, HutructLorkS and selected bib- 
liography. $1, Hydroponics, Box 613, 
Guthr ie. Jcy^ 

YOU'LL Like resllvsiing mirrors, auto- 
psTts, reflectors, making chipjKd glass 
signs. Write, Sprinkle, Plater, I3T. Marl- 
on. Indiana. 



ROGERS Basic unite] Latest opportu- 
utty] Bend name. Rogers, Waverlj, Va^ 

BUILD Own permanent businejs. home 
or office, little or no investment. Buslnese 
methods with unlimited market. Booklet 
free. P, V, Lew. 233 E, Bbotfield Ave., 
Flint. Michigan. 

-'MAKE Mlrrars At home.’^ Big prodta. 
Little outlay. Also emboss^ grind — foil, 
gold leaf, frost, chip and make imitation 
xtained gloi;a. Tnstructlon course ll.OQ, 
BestevaU, 4D4T-RU N, Whipple, Chicago. 



OPPORTUNITIES Aplenty! Money-mak- 
ers Chat "click" 1 Unusual "Idea" service! 
Particulars free. Cee-Tee Company, 
P-I07& Msdison E t. . Brookl yn. N. Y. 

DECORATE Fast" selling novelties, ex- 
perience unneceasary. Large profite, l< 
cente brings full instructions. Plastic AtU 

Studio . 71 1 Ne e ly. Muncle. Indiana. 

MONEY Making plans to fit your needs. 
Partlculait] free. Select Books Co.. 213! 

Woodtaurn Ave., U lncinnatt. Ohio.^ 

START Your own btiatnea^. 56 complete 
methods 25c. Sam Graham, Warreatem, 

Virginia, 

AUT Wisely and make money. Read 
“Inside Legal Information.'' 25c. Dept, 
B. 234 Hurst Bldg., Buffalo. N, Y. 

BIG Pay made in mall order buaincsB. 
Write. Strauss, Q wln ga, W , Va, 

GIGANTIC Mail, unlTinlted opportuni- 
ties, bargains. Send dime. Details sent free. 
Let mail your circulars, 30c p?r hun- 

dred, Ippollto. 273 Myrtle, BuffalO;; 

CALIFORNIANS Growing" plants w!th- 
out soil, fascinating. Sample Ingredients, 
formula SDC. RSRC Laboratories. 4327 Bd 

Korman d ic A ven mr. L os An eeles. 

BE Sucoessful in business. Learn ele- 
mentary and guiding prlnclplca from ex- 
pert. Don't lose time and money experi- 
menting; study and win. Complete coitrst 
reasonable. Free booklet, Gardner A 
Gardner 2 la-A Eighth Ave., 3. W., Ccdai 

Rapids. Iowa. 

t250 STARTS "Chain" gf penny gum 
and confection vending machines. 3teadj 
cash Income. Details free. Robbins Co., 
1141P DeHalb Ave,. Brooklyn. New York. 

CHIPPING Glass signs booklet free 
Beveridge, 166-22 L ocust. Jam aJea, N. Y, 

e:xcELLENT Mailorder opportunity. In- 
tcrestlnR inrcrmatlcn Stamp. J3 Service, 

J26 Le xington. New York. 

BA i iJiiRY Business answers your wlsil 
for intereatlng happy occupation as em- 
ployee or employer. Makes you independ- 
ent. brings plenty of money. You reatorf 
automobile, airplane and other storage 
batteries at large fees. All or part time. 
Heed everywhcTE. We teach ccntpleiely in 
few weeks. Write for bfioklet. Derr Inatl- 
tute. 26 McKinle y SL, Bal dwin. N. Y. 

Bell Opimriunity“ boots by mall, on 
commission. Big praflts. No atock neces- 
sary. Maywood. 921 Broadway, New York. 

QUIT Playing at tlie m&ll order boisf 
nessl Make real money- — others areJ 
“SOM Word folio," 3o. Dr. Swearingen, 
Station “3,^’ Los Angeley. 

PERSONALITY Wins Jobfl! Your way 
to succefljj — booklet £Sc. Box 33, Wapa- 

koiieta, Ohio. 

MARE Cclpred pottery, statuary, nov- 
elties. souvenirs. Write. Coloicraft, 45S 

^c ad e_ JBIde, . _St^ Lotils^ Missouri. 

MONEY Made quickly, honestly. No 
canvassing. “Buslneoa Opportunity" cir- 
culars free OP requeEt. Board's Distrib- 
uting Center, 1912 - I4th EL* WoshlngtoP, 

D. C. 



MOLD Making rubber tl.SC quart. In- 
ntnuctioPR free, ^e samples. Hov^ly 
Supply Co., Grayling, Michigan. 

BIG, Steady, profit bUSlDcSa. for you I 
Spare or full time, Man'elous discovery 
electroplates with small brush — easy as 
painting. Equals beautiful, permanent 
pJfiUuB — gold. EilvEr, nickel, cadmium, etc. 
— as coetly tank outfits. No liquids. Port- 
able— anyone can platE anywhere on the 
spot. No dtemantling of article you plato. 
Complete — ready to use mithte — from t6 65 
up to 127.50 for professional, heavy dutji 
type. Wort Irom dry battery or household 
ourrniL Write at once for big money prop- 
□sition; you can also makE steady mono 

S lating for cthEis. Warner Electric. 360 
Michigan Ave.. Etept. C5, Chicago, m, 

MONEY In advertising. 67 Plana tl.W. 
Universal, Box 646, J a ckjtpnville, Florid* 

MAKE Money growing vegetables, fruits. 
Rowers, plantH without fioll. Usc only wa- 
ter and cbemlcala. Formula AOc. XemJxal, 
179, Park Ridge. Ill, 

LATEST Booklet describing IM best 
magazine markets for your snapshots and 
photographs, anly 2&e. Simmons, 1412 
Great Northern Bldg,, Chicago. 

PROFIT With new products. Make, sell, 
repeat. Analysis. Research. Guaranteed 
formulas. Biescat cataJog free, special 
prices, leads, Gibson Labomtotiir, Chem-' 

ista. BD-1142 EunnyBlde, Chlcaeo, 

EARN Up to $600.00 two months. Stamp 
brlhBs partdculArs. LighteJea Enecds, 
Btreator, Illinois. 
















































HUQE Profits ETOwlnff plsrtta wltheut 
Bolh PrwJuM fitMVpjrit TrultaK veaet»ble3 
bnvwh^re year round with chemiMls. Boa- 
Kon'n supply. dirtcuchiiE. 52.04. Formula, 
biblioeraony, il.OO, Both $2.5&+ cnemi- 

Cult ur E, 470 L Bh^l:rldatt^ Chjcftgo.. 

B^L By mall Inqui hamt; spifo time. 
Personal contacts unrL&cess&ry. Unlimited 
opportunities. Become independent. Nov- 
el revolntionBry plajo. $2.9& supplies ev- 
erjthlnff necessary. No Ret rich quick 
scheme. Q^i sample, particulars 2(c. 
Notbiue free. Specialty Servieas. Bos 515, 

MlnneBpQ lljjL 

MAH In each to-ifti TO plilTc OUTO parts, 
tefietlors, blcTcles, fixtures, mirrors, by 
late method. Simple plan of nmnufactur- 
irur at home starts you In good paying bus- 
iness. Free particulars nnd proofs. Onn- 
met al Co., Ave. H . De c atur. T il . 

MANUFAcrruRE Our product. Base- 
ment suitable. IOC brimcn sample, informa- 
tion. Continental Ineulatlon Co.. 412 

Wataon Bt-. AyrOra, Ilh 

PROFITABLE Mall order buslttiisH ph 
your home. Kessler, Bok Jll, East 

fet. Loui-s . 111. 

MAKE Artificial marble, glazed tiles, un- 
canny. Tablatops. plaques, floors, hones, 
novelties. Hard, fireproof, inexpensive, 
cement secrets. Brilllani tile and liquid 
rubber samples 3c, ijohn A. Payn, 945 
Grande Vlata Avenue, Los Anseles, Calif , 
FREE — Big mall. Write now! FrecarJoc, 

2202 Orchard St.. Chlcagg. 

SQAF Mating, Learn at home. No ma- 
ptiinery needed. Foccre. 4545CT Bartlett, 

Mliwautee, WlB consln, 

RUBBER Mold biirgainsl Stamp brings 

e ataloe. Colonial Art. Dgrry\ N. H. 

MAKE Money matiufacturine new build- 
ing material. Low in cost, permanent, at- 
tractive. Big growing market. Equipment 
i25 . M U p. Equipment Co., H olland, Midh. 

MEXICAN Feather plcluresr prof- 

it. easy sales. 500 {stamps] bring $2.00 
worth Fiamplefl. details. Refunded If un- 
satisfied. Mexlcanart-M, Apartado 1:592, 

Mem CO ^ity, 

BBFD Fapcorn poppers, oaranielcorri 
equipment. Norths^'de, 1S28 - l^th. Des 

Moines^ Iowa, 

MANUFACTURE From FtlbsphOlcne. 
Cleaning fluid Jc gallon; bleach 2c gallon; 
hand soap 2c pound; and ten fast sellers. 
Sample 250. lyrtallk free. Western, 
Denison Ave.. Cleveland. O. 

WHERE To" buy at lowest wholesale 
prices. Information fret. Ygrena, Box 

P-212. Bayo n ne. N . J. 

HOW Aud where to obtain capital fully 
explained, free particulars. Star Bervlce, 

Wapakoneta, Oh io. 

PLASTEX Industries offers indu^trloua 
men an opportunity to start a business of 
their own, manufacturing art Roods, pgy- 
cities, nouvenlia. etc,, in Plastex and mar- 
ble imitation. 5c material makes 51 sru- 
cIee. Rubber mould-'! fumjahed lor speed 
production. Small investment brines big 
returiLE. You are Just In time fpr big whole- 
sale season now starting. Write for jnttr- 
estlng booklet mailed free. Plaatex Indus- 
trlea. Dept. A, 1055 Washington Ave., New 

York 

LIQUID Marble — anyone can make! Col- 
crful. glazedi Moulded, brushed, sprayed, 
Rubberiastio moulds. Composition flooring. 
Big money in these! I^rticulars free, 

Marbleislng Service, Edwards ville. llL 

IH7 WAYS To make money, in home or 
olflce. business of your nwn. Full narttcu- 
iars free. Elite Co,, 214 Grand St.. New 
. York. 

AITTEIINOONB Free for outdoors, show.S. 
$54p month home. Unique plans. No can- 
vassing, Prepare lor surprise. Folio- P, 

Station D. Los Angele s. 

WE Start you In business, furnishing 
' outfits and iDstruotlons , operating Special- 
ty Candy Factory home. Men and women, 
earn S2S up to S^d wtokly^ all pr spare 
time. <Our 2&lh year, I Booklet free. 
W. HlllyEi Ragsdale, Inc.. Drawer 4. East 
^ Orange. N. J. 

SUCCEED With your product?. Make- 
; aeU tbeofL Formiilaa. Processes, Accurate 
analysea. "Catalog free. B. Thaxly Co., 

. Wit hin gton. D. C. 

PROFITABLE Home business. Lagitl- 
r mato. No canvassing, Maywood Publiih- 
■ ers. P-S22 Broadway, New Yort. 

1 WANT To send you prool of the woti- 
I derful pulllnaf power of Popular Mechanics 
Magazine's glajEslfled pages. What'S your 
[ proposition? Write me today. F. W. Jphn- 
1 son. Manager Clasalfied Advertising, 2M 
£. Ontario Bt., Chicago, III 



8ELL By mail. Books, novelties. Bar- 
gains! Dig profits 1 PartlctiJars freo. 

E, Elfco, 436 N . WeilB, Chicago. 

FREE Booklet describes Id? plans lor 
making $24-5145 weekly, in home or ojB^oe. 
business of your own. Elite Co,, 214 Grand 

SI.. New York, 

CHARTERS: Delaware; best, cheapest; 
fr» forma, CoSonlal Charter Co., Wllmlajr- 

ton. Del. 

DELAWARE Charters: Complete service 
335. Submitted forma, Cha?, G- Quyer, 

Inc.. Wilmington. D el. 

ARTIFICIAL Marble sanitary fioonng. 
Instruction covoring wood or cement figur- 
ing V 2 Ihcli thick. fireurooE, ail colors, low 
cost, ornainental casting, concrete . plaster, 
papier- machs. garden lurnlture. statuary, 
flexible molds, particulars free, Chris 

Mahler. Elmont. H. Y. 

MAIL Order business Is your apporcuDliy. 
Mnny began small, now earn thoiisands 
yearly. No personal contact. Boundless 
opportunities. Have had over 30 years ex- 
perience; will help you succeed. Send 35c 
for valuable booklets, none free, B- Bre- 

nlscr, 257 B- 2lst. Phiin deiphla. 

tbo PROFITABLE Mall order and local 
plans. Gilbert Supply, lid? Broadway, 

New Yoric. 

ARC W'eldcr bargains. Used, trade-ins, 
rentals, demonstrators. Write for price 
list. The Lincoln Electric Co., Room 21, 
Cleveland . O hio. 

COLOR-GLAZED Concrete pottery, tiles, 
walls. Hew method. No molds. Use only 
sand, cement, cheap materiaL'i. Money - 
makidit business for men. Colorplate, de- 
tails free. National Potteries. 13 West 

2Gth,_Mlu.iieai>oll&. ^Mlnn. 

PROFITABLE Home mall bust ness, fully 
equipped. |2.dS. {$l5.Dd vulue). Enormous 
return?. Preduet detail? 25c. Thompagn, 

Box 24 1. Duluth, Minn. 

AMAZING. New. egohomlc plant fer- 
tlllzer. 25c, Banqu i st Co,. P omeroy, Iowa, 
S MAIL Order magaalnes, including all 
you must know about mail order business 
10c. Armand Cartier, 31 Cumberland St,, 

WaPiutoCket, R. I. 

LIKE To drjLw? Eutn Steady Income 
tracing and duplicating advertising car- 
tggnE. Ad-ServIce. Argiue, Wls. 



MONEYMAKING OPPORTUNITIES 



MAILORDER Opportunities, plans, for- 
mulas. ipaformatton. Circulars free. Har- 
vey Teeple. Decatur, Indiana. 

MAKE Your spare time profitable: free 
details. Keyes Aseociate-s, Box 453, WeJl- 

ston, sia._, _st. Lo uis, M o. ^ 

■^'million' A rtlolGs. Buy wlidlcsatc. Val- 
uable directory 10c, Ideal Service, Park 
Ridgg. T 3I. 

MONEY Means pleasure. My 54 page 
book showa how, 25e. Write today. Gurney, 
4i25 So. Marshfield. Chicago . 

TWENTY Money makiriR aecTets exposed 
$1.04. Snyder Industries. 114 Ridge, State 
College. Fenna, 

MILLIONS Jobless! Get dollars In rnall i 
dally, like we do. for atimzIuR employment 
Inforiiifttion. Keep money: we fill your 
orders free. Free — “22 Ways to Make 

$] .bOb.ChU" — - for stamp. Cp-OpetatlvE 

Service, V? Swan, Bu ff iilo. N, V. 

YOU'LL Like resilverlng mirrors, auto- 
parts, reflEctars, making chipped glass 
signs. Write, S'prlnkle, Plater, 237, Ma- 
rlon. I ndiana. 

LAT£3T BenEatj anal opportunities, mon- 
eymakers — iOe. B&BP, 575 Baseline, San 
Bernardino, California. 

DIME Brliijta Six hlOhths Our Sulc£lnsn, 
1252 Ma the wson. Wichita. Kansa s. 

GROW Without soil — Flowers, ve^eta- 
btea, plants. Year round, anywhera. Only 
water and common chemicals used. For- 
mula 50c. BesLOvaEl, 404 7- W North ; 
Whipple 5t.. Chicago. . 

RABBIT Rulslne. We pay to 5?.[H3 each. 
Catalogues IQc, Rabbitries, Bowling Gieehj 
Ky. 

MONEYMAKING And spare time Ideas 
in the Sterling Digest. Copy iDc. 9D7 4th 
St. .. S heboy g ati ^ JWisCOnsi n . 

314.05 DAILY stamping names on key- 
checka! Outfits furnished. Sample. In- 
structions. S5c. Bohn Co., Box $6 P.M,, 
Wilkes-Barre, Fenna. 

GROW Plants and flowers without sou. 
Formula, Instructions, and chemicals for 
^0 gallons of solution i1.4o. Hackard, saifi 
Belmont Ave., Chicago, 



ANALYSTS. Research. Newest guaran- 
teed formulas. Biggest catalog free. Spe- 
cial prices, leads. Gfboon Laboratory. 
Chemists, C3-1U2 B unnys lde, C hicago. 

14C BRINGS copy National Mail Order 
New,t. Box tTTBPMld. Roaiioke, 'VIrg i iila. 

MAKE And Mil imall household articles 
yourself. Bend 52.'04 fur blueprints. Box 
60. Mans field ._phJ 0 . 

THIS Proposition represents an oppor- 
tunity for you. no cahv&ssing. Ten cents. 

^raigre W eeks. Montebello, Cal if, 

FREE— DO Wonderful business, mail- 
order and home work tnoheymakinR eflera. 
Lewis Co., 625- C Carpenter, Oak Park, 

Illinois. 

EARN Muncy i;:gll(’cttiig reptiles, tuadfi,. 
frogs. We buy all varieties. Splendid op- 
portunity. FartLculars free, Biolgglcal Rc- 
aearch Laboratories, Dept, 14-C, Bprlng- 

ficld. Mlsaourl. ^ ^ ^ 

GROW Plants, flowers . vegetables, with-'- 
Dut soil — Jn water, with our chemicals, 
which supply Inerodlenta found Only In 
most fertile soils. Enormous yields In 
small space In home or back yard- Fas- 
cinating, profitable hobbj. Bend $t.4D to- 
day for season's supply of chemicals, for- 
mula, and complete Instructions. United 
Chemical Labs., P.Q. Station U, Box 2^ 
New York. 

' INN ERCfRCLE Magaj;lne“ tells how 
others make money. News, plans, mail- 
order offers. Sc, Box 752d. Kansas City, 

Mo 

OUR F'ormulas are money makers. Cat- 
alogue, lhdui.trlal Laboratories, 12(H) Ni- 

agaro, EuTlalo, N. Y. 

RUSH I4C Coin for bwklEts deacrlblng 
hundreds of noi^el ways to make money, 
spare time. Marvin Studios, Bedford 

Bldg, , Chicago. 

'y6ur Name— 5,040 mailing Hats— 250 ! 
Get samplea, opportunities galore from all 
over world. Pines, Saa-P Monroe. Btook- 

lyn. N, Y. __ 

START Mailorder businESB, Details free. 
Peder son. 15091a East Fifth, Duluth, M inn. 

STOP Squealing — Start ordwlngl Work 
mornings home — country drives or movl«s 
— afternoons! No canvassing! FoUo-A, 
Station “ D.'' Lck Angelas, 

MAN In each town to plate auto parts, 
reflectors, bicycles. flxturBs, mirrors, by 
late method. BImple plan of manufactur- 
ing at home starts you in good paying bus- 
iness. Free particulars and proofs. Oun- 

metal Co.. Ave. N, Deca tuf. 111. 

RAIBE Earthwurmv for profit, Inlorma- 
Uou free, atamp appreciated. Bureau Zoo- 
Ic^lca! Research. lil5A Broadway. Peoria, 

147 PLANS For making 520-5 1'DO weetiy 
l:n home or office bualnass of your own. 
Descriptive booklet free. Elite Co., 214 

Grand St.. New York^ 

WHOLESALE Sources. 50P.QD4 articlefl. 
Free directory. Maywoode, S2S Broadway, 
New Y ork- 

FREE! Celebrating 40th. year, publlahct 
"Schemer,” Alliancr. Ohio, presenta dol- 
lar check to each eendinit 25c for three 
Copies, tllfferent—- cantalns schemes, ideoa, 

^^hcss _ o ppo rtu njfles, formula.s. 

MAILORPRH Opportunities. Attractive 
novelty, dandy plan: 5c. Daufeidt. Ataii^- 

ea. Iowa. 

UNEMPLOYED? Don’t be! Valuable 
information free. Richards, 2B0 Broad- 
way, New York. 



FORMIXAS, FLANS, ETC. 



FOLDING Paper boxes, display cards, 
all kinds die^cuttlng. Lowest prices — 
Quality Work. Acc, 731-723 Wyandotte, 
Kansas. Cit y. Missouri, 

OPPORT UNI TTESl New money makers! 
Formillasl Free literature. Rqkemko. Wa- 
Vcrl y. Va. 

"ANYTHING In Formulas." tl.04 c&ch. 
five S3. DO. Satisractlon guarantpod, Re- 
search Bureau, lOo Chelsea, Charlcstowu. 
Massachusetts. 

GUARANTEED Formulas^ New last sell- 
ers. None better. Lowest prices. Catalog 
free. Kemlco. 4^H. Park Ridge, III. 

MODERN Formulas, good sellers, id for- 
mulas, creams, lotlona. shompoan — 64c; 
cleanens, polishes, moth killers — Soc. Chem- 
ical Specialties. 51 Manor Ave., Oaklyn, 
N. J. 



FORMULAS! 15 Proven mOTLCymaklng 
formulas: ji,o4. {Not stDck-formulfl cata- 
logue Btufn, real unusual offers. List fri^c. 
Marvel Laboratorlsa, 6429 No. Maplewood. 
Chicago. 
















































MECHANTCS SOBP paate <193a>n Ine*- 
pei^slTCr Farmulb 25c. FormuJas a Bpedal- 
t7. Tom Moore. Chemist, Waterloo^ iQ Wft. 

ANALYSIS. RK^arch. Neweflt Euarin- 
teed lormuias, Blgsett eataJof tree. Spe- 
cial prices, leads. O lb-ion La bora Lory, 
ghe miats, BD-1H3 Sunnystde. Chicago. 

NO Service hJee ILusi Certified tormu- 
laj ijaaed ca correct chemical aiaalyses cf 
today's most popular cpcclaiuesl Stamp 
briPE3 valuable iplormaLlDn. Miller, An- 

alytlcal Chemist, Tampa, norlda. 

NEWEST Formulas, all lines. Catalog 

free. Hodge L a b.. Elthart. ind. 

'rHAXLY Formulas lor perlect produces. 
Accurate analysis assured. HeeultfiU re-^ 
seared. Catalog free. B, Thaxly Co., 

WftsMtieton. D. C. 

FORitULAS. Latest money mate erg. Lit- 
eraturc free, Belfori, 4042 K. Keeler, Chi- 
cago. 



CHEMISTRY 



LEARN Chemistry, know formulas. Lea- 

son £5c, Boyle, Clinton, Wcir York. 

ANALYSIS. Researdi. Newest guaran- 
teed fnrmulAs. Elf rest catalog Iree. Spe- 
cial prices. leAds. Gibson Laboratory, 
Chcm JsL s, CT-IHS Sunnyslde, Chicago. 

CHEMICAL AnalyEis. Practical formu- 
lae. Ideas developed. Associated Chem- 

ISTJ, l udl ana poUa , In dian a 

CHEMICALS, Labor aury glassware, ap- 
paratus. Send 3c tor cmalog CPi. Bio- 
logical Supply Company, llTB ML Hope 

Avenue. Rochester , N. Y. 

HANDBCX3K For chenucal eKperlm ent- 
ers, hundreds Of ejfperlmqjiii. illustrated, 
50c. EKperlment booltlet, ibc. Chemical 
catalogue, 10c. Reading Eclentlflc Co., 

Readlrig. Penns. 

Chemistry catalog. Eiupplles at Qc| 
Equip complete laboratory. Send 3c for 
postage. Kemklt SciEOtinc Coip., 

Bridge gt,. Erootelyn. N. Y, 

TELESCOPES. Microscopes, chemistry, 
mltieralogy. Scientific catalog free. Tracey 
Laboratories. Evanston. Illinois. 



AGENTS WA.VTEB 



AMA21ING Opportunity — Oivc away val- 
uable premiums and sani plies with lamous 
quality coffee, spices, 4D0 other necpssltleA 
Steady work — excellent pay. Vour gra- 
cerles at wholesale. $500.00 yearly bonus 
and Itee eamplts to all qualified dealers. 
Experience unnecassary. Togstad Co., 
Dept. B34, Kokomo. Ind. 

EVER Y Man needs shirts I He will glad- 
ly buy from ycii when yooi Direr choice ol 
BO sizes for customlxed fit, huge nelectlon 
and flensatLanal otic year guarantee baclied 
by 45 years of shirt making experleiice. 
Hall price hirer creates terrific valucg. 
Repeat orders give permanDiit income. 
Simply write orders, we'll deliver prepaid 
and collect. World's largest eoncem of Its 
kind. W* paid over IIQO.QOO commlgaianE 
PMt year. Get your share t Big cash com- 
missions dally, cash bonuses regularly, 
^perieiice unnecessary. Complete self- 
selllDg outfit free. Write quick tn Dept. 
101, Rasccllflr-Quaker Carp., 125B Broad- 
way, New Yerk. 

LEADING Shoe maniriactuTFir. estab- 
lished 35 years, is enlarging natione] sales 
oreanixation. Big monEy- making oppor- 
tunity for sincere men. No esiserience 
needed. Everything furnlatied. Complete 
line of 500 styles for men and women. In- 
cluding free demonstrator of famous Vel-^ 
vet-Ees air-cushion naillesa insole shoes. 
Price* low as |l.9B pair. Write Mason 
Shoe Manufacturing Co., Dept. BlO. Chlp- 
pewa Falls. Wisconsin. 

CHRISTMAS Card box assortments sell- 
ing like People wbc have nev- 

er told a thing In their Uvea are rpaplng 
han-ests With our sensational 31 folder 
“Champion” assortinenL Costs 50c^ — SelJa 
for $1.00, Also amazing etchings, gift 
wrappings, religious, humorous and every- 
day assortment. Write today. Samples on 
approval. Silver Swan Studios, 52D FULh 
.Aye.^ Dept. 14. New YoTk. ^ 

SANTA Claus card talks like phono- 
graph, speaks the greeting. Merry Christ- 
mas, Sensational seller. Bample iDc. 
Talking Card Company, 4431 Irving Park 
Blvd. , ChlfaeO. __ 

CHRISTMAS Card bargains. Bril SO 
personal Christmas cards for $L All beau- 
tiful folders with customer's name In- 
scribed. Liberal profit. Free samples. Also 
marveloua value jl.CiQi box os-iortmenta. 
General Card, 40D 3, Feorla RL, Dept, 
P-309, Chicago, 



OPPORTUNTTY— Cfyrltoe for athlete's 
foot, lOO';^ satisfaction. Money back guar- 
antee. Curltoe Laboratories, New Britain, 

Connecticut 

AT Home, your owu manulacLunns bua- 
Inaia, making popular $I novel ties. Cost 
you 3o to I Sc, Everything nupplled. Write 
Bo-Lo Works, OepL J-B42. Clncliiiiati,. 

obla. 

BTQF ExperlniEiiLlng. I'll ahow you how 
to make a fortune wlthouE capital. I did. 
You can. Free delallal Fcria. Eoat Roch.es-> 

ter, K . Y 

MAKE Amazlug profits with our line of 
Chrielmaa Carde. Literature free. Atlaa 
Art Bhoppe, i:^e Lexington Avenue, New 

York City. 

EASY Christmas money, Sell large UxlS 
bos- relief Santa Claus heads. Stores buy 
eagerly. Two models, (qne decorated} 
$3.65, Casting Instructions free, Chantex 

Produ cts. Boa: Miami. F la. 

PROFITS That talk. Extra rapid im- 
mersion water heater. Minute demonstra^ 
tion. Gat details. Sample $1.90. Gpeed-ee 

Mfg. Co.. PMB. Goshen, ind. 

BIG Money taking orders: shirts, ties, 
bosiery, underwear, raincoatB, panted 
dresses. Sales equipment free! Experience 
unneocssary. 'n'llbe Nimrod. 4922-AN Lin- 

coin Avenue, Chicago, 

“LAT3GDINQ Dogs" $l.2& ends fet% 
akin troubles. A gen La wanted. FloekEra, 

Bharpaburg. Fenna. 

430% PROFIT Quick- Action automaLlc 
pas lighter. No flint. Sic seller to every 
home. ofQce and restaurant. Sample me. 
New Method Co.„ Box FMO-$9, Bradford, 

Penna. 

MEXICAN Novcluesl lf>D%-39Q% profit. 
Free partitulam. Samples lOo Btampe, 
Marquez-PB, Apartado 117fl, Mexico Clty^ 
SENSATIONAL New SEllcrs. free CAta- 
lonie. Biunples. Paty Company^ SoTner- 

rillc. Mass. 

MAKE $35 Weekly pauing out IretTbak- 
Ing powder. Write Blako, 9459 Alstyne 
Ave,, Elmhurst, New York. 

BUSINESS FrOapmsitlon: Resllvsring mir- 
rora, autoparU, reflectors, making chipped 
glass Elgns, Write. Bpripkle, Plater, 128 

Marlon. Indiana, 

FASTEST Selling Christmas cards. Earn 
more with my 8 Christmas money-makers. 
Profits galore. 21 -folder $1 Christma-i box 
a knockoutl Fays 19C% profiL Pull line 
of leaders. FTeo sample offer. Bctiwer, 

Dept H-B9. Wagtfleld, Mobb, 

MOnGG RAMMING Automobiles biggest 
money makEr today. New type requiring 
no varnish to apply. Write for eamples. 
International Monogram Transfer CO,^ 

Box 93fld. Philadelphia, Penna. 

MEN Wanted for coffee routes. Earnings 
up to 143.59 first week. Brand new Ford 
sedan given you ns bonus. I send every- 
thing! you don’t risk a penny, i^etails free, 
Albert Mills. 922? Monmouth, Cincinnati^ 
Ohio. 

NEW Fogllte invchUod. Strange amber 
material snaps on headlamps. Pierces fog. 
Knockout seller. Samples sent on trioL 
Rqah name, Krlate E , 67B . Akron, Ohio. 

CHRISTMAS Cards. Get biggest line— 
make more money. Personal cards, sta- 
tLonery, box assortments galore. 1938 lead- 
er $1 assortment 21 folders. Your profit 
199%. Experience nnneqeasary, Samples 
free. Wallace Brown, 225 Flftb Ave., Dept. 
71 -C. New York. _ 

BELL Magic Kpt?, New senaationaJ 
product. Guards hands against point, 
grease, etc. Free particulars. Paramount 
Produ cts. Box 74, Et a. A, N ew Haveh. Conn. 

MAR^LOUS New toyr’Blg~l5e^eller. 
39Q% profit. 'Writs Immediately, Sample 
free. Bend dime for packing. ntalUng. 
General Bupply Co., I>ept, 618-PM, Plqua, 
Ohlg^ 

MAKE Money quick. Sell personal 
Clirlatmaa cards. Brand new Ideas. 59 for 
$1, Up. Also 7 BOrgSOUa $i aasqrticient.5:, 
Up to 190^ profit. Free Bample offer. 
WeLmore & Sugden, T49 Monroe, Dept. 
jCK... Roc hester. N. Y. 

^RISTMAS Cards, Quick profits. Ben- 
flational ^'Huby" 21 -folder assortment. 
Bells £1 — you make 59c. Novel, unique. 
Everybody buys. Also gift wrappings, etch- 
Ingai, rellglDue, humorous. O'thers. Port- 
folio personal Christmas cards. Write for 
free sample offer, Chilton OreetlngB^ ITS 
T^n e oln. Pept, 2-C. Boston, Ma&a. 

TRANSPARENT Day and night signs. 
5”xl4'': 4c retails 25c. over lOOO deaigna. 
Eamplc freel Lowy. Department B13, 
9 Weat Broadway, New York. 



FREE Information I Three dally neces- 
sities. Repeaters, Burllte Cwnpany, Hud- 
son. Ohio. 

DI^'rIEUTOR wanted, elead. quick 
moving arlltlea. Evaru, 537 West Garfield, 

Q] e_odEriiri_Cflllf onila, 

PROFIT Wltii new products. Maice. sell, 
repeat. Analysts. REseareh. Guaranteed 
formulas. Biggest catalog free. Special 
price*, leads, Glbscn Laboratory. Chem- 

Ists, BD-1142 Sunnysld e. Chicago^ 

SELL Be&t canned c^ee, Samplea free. 
JBox I5l6. Ban Juan, Puerto Hleo. 

' silence That noisy toilet $1.90. Ruise 
the water In bath tub ll.CO. A sure cure 
lor clogged drains $2.09. 3 new money 

getters. AH prepaid. Silent Valve Co., 
3420. Flet cher, Eagle R ock, Calif. 

DlSTRlBtTTGRS, D 6 a 1 e r b , agents, 

tradesman, to sell new ladder reller, lust 
duL Particulars, write Marrless BoJety: 

Rollers. Ap pleton . Wiflconsln, I 

SELL Guaranteed hoalery, Full-pair 
$15.44 samples and your hosiery free. Dlme| 
appreciated. Box 1518, San Juan, Fuerte I 
Rlea. 

POCKET Knlle, uses razor blades. 299^ ' 

jjroflt. Lorroe, Albany, N. Y . 

CERTIFIED FormLilas duplicating ag^nta 
biggest sailing specialties. All lines. Etamp 
hringS' valuable informa tiom Mlller'a 
Chemists. T ampa. Florida, 

NEW Beauty '‘tKriil^'Vallaon Bubble 
Bath." Sample 19c, vaJtex Products, 
Rochest^. N. Y. 

FABT filing cleaning crystals. Cost 2c, 
sell 25c. ScU homes, stores, employ agents. 

^innell. Baa 1963-E, Cleveland. Ohio. 

BEHSATIONAL New electric shaver. 
$5,90 seller. Costs $1.95, Bample $2.95, 
Free detOflE. Goldenrules, Kalamazoo. 

Michi gan. 

MEN And women agents: Articles sold 
to taverns, confectionaries and homes. 

J. J. Frank, 625 A Palm. R ockford. 111. 

CHRISTMAS Cords. Bell 59 aaaorted 
folders, name imprinted $].DC, Cost you 
50c, Samples free. Dunbar, New Bnma- 

wlcfc. N^ J, I 

CHRISTMAS Cb'rde. 'Absolutely finest 
asscrtment . Big profits. Write fur sam-' ! 
plea. Robinson Cards, 499 Orange,. Clin- 
ton. Mass. 

AGENTS; Sniakh go pric«s! SonCOS cof- 
fee 12c lb. 4-oz, vanilla Razor blades 

19 for $^ 2 C. loo sticks chewing gum I2c. 
Christmas cords. 2 1 In box l4c. 159 other 
bargains. PremJumE. Experience unneces- 
sary. Carnation Co., PQ. B t. Mo,_ 

STARTLING inventjon — Pocket adding 
machine^ Nationally advertised $2.50. 
Whirlwind seller. Big profits. Baby Cal- 
culaior Go,, Box 1118. Chicago. ! 

499% PROFIT— The Perejinio Calendar! 
940 years. Vest pocket size. 24 pOEn. 
15.75 hundred. Sample 19c, Box 3S8, Bal-* 
tlmprg, Md, 



DO You want agents for your prepoei- 
tloii? Your ad in this space will place your 
message before hundreds of men seeking 
fast-selling products. My rolder "How to 
Secure AgEnts." Js filled with proof, fll 
eladly send you a copy free, P. W. John- 
son, Manager Class! fled Adverttving, Pop- 
ular Mechanics Magazine. 209 E. Ontarta 
St., Chicago. 

AGENTS Make bigger profits on food 
products -bargain deals. Low whole^e 
prices. Big display case sent on trial. 
Mo-Ro-Cq. 2eiO-B Dodier St.. St. Lciuli, 
MO: 

BIG Money applying iriltlals on auto- 
mobiles. Write icr particulars and free 
aamplcx, American Letter Company, Dept, 
49, DuneUen, New Jersey. 

BIG Mcncy ap^ying initials on nuto- 
mqblles. Easiest thing today. Free sam- 
ples. Also, sldelina saJesmeix for name 
platLS and tine cover transfers, "ftalco." 
1395 Washington, Boston. Moss, 

599^ PROFIT I Gold and colored sEgn 
letters for windows, offices, trucks, signs. 
Auto monograms. Easily applied by agent 
or cus tom er. HEptilte. Alcrbn, Ohio. 

AGENTB^To mall our literature. Good 
preffts. Homs bUS±n«$. MfiyWoOd, 149 
Fifth Ave,. New York. 

SUCCEED With your products. Make- 
sell them. Formulas. Processes. Accurate 
analy^ES, Catalqg fr», B, Thaxly Co,, 
Washington. D. C. 



AGENTS — Opportunity to make money; 
book containing 107 suceessful business 
plans; home or office: send for free Intro- 
ductory booklet. Elite Co., 214 Grand SL, 
New York. 



































FREE Sample — AmazlnK cleaner; aells 
homes, taverns, everywhere. B3 b profit — 
fb$L repeater. Becco. fiODT IrvliiE Park. 
ChtcaKO. 

aOI^nts: stamp^tiiE names on pcekei-lEeT 
tiirotectors. Sample cnedE with your aaine, 
address, 25c. Stamp! Eig oitUtti. Emblem 
chec}L&. chcek'lobs, name plates. Hart iltg. 
Co., 3d3 Pegraw St-, Brmaltl yn, Y, 

MANLFFACTURS Bp^lallles, hire aBents 
yourself. B Lit money. Free literature. Gil- 
bert Supply. 1 101 -F Broadway. Mew York. 

ENQKAVED Name plates, niuntKrs, 
bIbpk. easlLr Bold, profits laree. Brett 
Bros.. Wlnthrop. Mass. 

$100 WEEK Selllnff Artisan patnts. Ex- 
clusive territory. Washable, fireproof ci- 
tertor. Interior, silos, dairies, kitcliena, 
factories , homes; all coIdts, dry powder, 
mix with water. For wood, brick, con- 
crete, plaster. Send $1. Makes one eallon^ 
covers 350 i^fuaro feet. Wood Company^ 
6326 Vi rginia Ave, ^Hollywood, J3aliIoriila. 

RE VOLUTION ary" ’WJ ndoaT cleaninff 
tool. Good Houaekoeplug approval. Only 
ten $2.35 sales dally to housewives,, fac- 
tories, schools, stores will make you 
$350 00 monthly. Carter Products Oerp., 
900 Front Ave.. Cleve land . Ohi o. 

BIG Profits. The perfect eycglaw clean- 
er. Wonderful demonstrator. Prevents 
sieaminE. Sample 15c. Shurberjr Checi^ 
i£al . H artford , Conn. 

GUARANTEED Quid leaf letters for 
store and office windows, 300^ profit. 
Free samples. Metallic Co.+ 436- B N. Clarlc, 
Chtcaeo. 

ATLAS Window s3*n letters. Large eizea, 
penny each. Beautiful free sajnples. Atlas, 
7P41 Hals ted. Chicago. 

CHRISTMAS Cards— 50 beauti-ful fold- 
ers, name imprinted, cost you S5c, sell for 
$1.00. Also marveJoais ho* aARorimenta, 
ioO';i: profit, samplea free. writeE New 
Enjitland Art Publishers, North Ahingtoh, 
256. Mass. 

’WANTED — DEstrlet putehAsinft agents. 
No eicptrienee or money required. Write 
Purchasing Manager, 174 N.. Halsted. Chi- 
cago- 

CHRISTMAS Cards. Earn $2 an hour. 
Take orders galori! from friends. 50 ex- 
quisite folders with name at $1. Free al- 
'^m 20 desienK, Fastest sellinc 2l folder 
hox in America. Coats SOc, Sells $1, He- 
quest samples- Btniahlne Art, Dept. E, 154 
Nassau. New York. 



1I1GII-GRADE SAXESMEN 



VOUH Own suits and overcoats free. 
Other attractive hanqaes and free raincoat 
offer plus hlB cash profits for selling your 
friends quality all wool tallorod to Indi- 
vidual measure suits. Five popular new 
low price ranges. Exclusive sport styles 
no eKtra charge. Pricea defy competition. 
Elaborate selection new fall and winter 
alt wooil patterns, 6ati,ifaction or money 
hack guaranteed by reliable twenty-nine 
year old tailoring firm. No eiperletice 
needed. Sample outfit free. Jay Rose dt 
Co . Dept. P-9, 33fl Bo. Wells. Chicago. 

SALESMEN Sell suLU on ovir e^y credit 

E lan. Fm suits and pants given as bonus 
esides large cash profits, premiums and 

S ifts, Sell only f5| suits to get a free suit. 

ro limit to numher of free garments you 
may earn. Wholesale prices $17-^9 and hp- 
Sample line free. No experience needed to 
make easy sales. All garmsnts iadlvidual- 
ly cut and tailored to measure, Satlafac- 
lion or money hack guarantee. Square 
Deal Tailoring Co.. Inc-, 316 W. Van Euren 
Bt.. Dept CA-1, Chicago. III. 

YOUR Own suits given os bonus end big 
profits. Show friends movie star styles Jh 
Tnade-to-mea.sure clothes at big saving. 
New fashions and fabrics inspired ^ 
Buddy Rogers, Ceaar Roonero, other mcvla 
stara— ti4.P5 up. Quaranteod to fit and 
satisfy. Big commlESlOiii for you on every 
order, MX) large i^amples and big book 
movie star pictures and styles free. Jim 
Foster. Jnc., 22SO Bo, Spaulding Ave., 
Dept, C-9. Chicago. 111. ^ 

BELL Business cards $1.50 thousand. 
Business stationery, book matches, gummed 
tape, paper towels, drinking cups, pencils, 
aalesbooks. labels, rubber stamps. Free 
sales portfolio. 35^ oomml-s-slon dally. 
Order getting specials. David Lionel Preas, 
313 South Hamilton, Dept. AG. Chicago. 

START Esternilnatlng business. Enfoy 
ateady-ever-increaslng. Income the year 
around. No store, etc. , necessary. We fur- 
nish everything. By- Product*, 175a-B 
Lunt, Chicago. 



SELL Political candidates. Not affected 
by “rece-ssions. " Get orders now for finest 
Mne auto signs, printing, novelties. Big 
commissions. Ad-Nov-Co. , Newton, fowa. 

RAWLEIOH Men maka good money, 
Supply everyday household nicoessltJes to 
Rawl^h routes ol 530 [amlly users. Am- 
bitious men enu start making 133 weekly 
and Up. Wo furnish everything hut the 
car. Write today. Rawledgh's, Dept. 

I-A-PPM, Frcep pT-t. ni- , 

BIQ Money taking orders; shirts. Hee, 
hosiery, underwear, raincoats, pants, 
dresses, Bales equipment free! Experience 
unnecessary. Write Nimrod, 4922- A P Lin? 
coi n A ^njie ,_phi cagp, 

BA LESMENi Collect sOo^profit'^from 
every service slation and garage. New In^ 
vontion rev'dlutionlzlng Induslrj'. Airpow- 

er Co., Newton, Io wa. 

POPCORN Machines, curinelcrisp. ortsp- 
etles, cheese coat, potato chips. Long 
Eakims . S035-J Hig h S t.. SpriUgfield. Ohio. 

BELL Every gasoline station dally record 
books. Profitable. Bend 25c stamps for 
sample, kit. Refunded first order. Ovi'en 

Record Company. Moberlv. Missouri, 

CALENDAR Salesmen make quick prof- 
its with new line of advertising calendars. 
Opening for producers.. Tell us your ter- 
ritory, we will send samples for fall calsn- 
dar sensou. Levey Printing Co., ludian- 

.apq lis, Ind. 

MAKE $1200 Per month. Tremendous 
Opportunities. Boa 233. Mansflelid, ■Ohio. 

BRUSH Saieslneir if you ever sold 
brushes write for our money making prop- 
osition. Donald Brush Co., Dept. F.M., 
Camden, N. J. 

SaLESMaN ^ Experienced, educationa] 
field. References required. Jourden 
School s. P hiladelphia, Fenna. 

REAL 3alesrnen-DL'strltiutOTS. Do you 
want something new to sell with ovwt 2 
million sates O'Utlets? It will surprise you! 
Extraordinary repeater and money-maker, 
Sell business places only. A product of 
merit. Mail poatal for details. Protected 
territory going fast. The Cumberland Cor- 
ppratioh, FayettgyilTe, North Carojina. 

BIO Commission selling celluloid pric- 
ing tickets, metal ahelf moulding, menu 
covers, signs, oelJilloid buttons, cards. P. 
Pricing Tic k ets. 124 White Bt, New York, 

SALESMEN, Amazing magnetic brush, 
pocket siEC. creates atallc electric auction. 
Excels vacuum cleaner. Neway Brush Co., 

Hart tor d. Conn. 

ZIRCON Diamonds from mines of far- 
away Siam; Jti exquisite mountings or un- 
set, InejcpenElve, Catalogoe irae. Box 

3M-E, Wheeling, W. Va. 

MAKE Up to $50. DO weekly part time 
selling Top Quality advertislnB book, 
matches^ Low^ prices. Experience unnec- 
es5.vary, FuU time profits unlimited. Free 
sales kit, zipper case. Match Corporation 
of America, Dept. E-D, 3433 West 43th 
Place, Chicago. 

SELL The Driving Msister — Shows miles 
per gallon when driving. Analyses motor. 
Exceptional opporUintty for men of abil- 
ity, Driving Master Company, Eioux City, 
lOWft. ^ 

MANAGERS, Supervisors, age 25-GO*; 
also distributors wanted at once for estab- 
lished firm; to appoint, manage authorized 
exclusive dealers, every lowm 2CH3 popula- 
tion up. '’New automotive method and 
proposition alone in field"— product makes 
spectacular, truly convincing demonstra- 
tion. Font turnover, conducting new Super 
Balem Parades and Clrcusei^; large profit* 
now and on repeat buiilne^. btLsed on sales. 
If desired, a dealer-eonslrnment plan 
available with 1 00^1 irtsurahoe protection 
for you. A guarantee ior you under Flan 
’’A'-'. Write, wire, today for details. 
Graver- Jay Oorp.. Dept. JD7, Kansas City, 



MAKE Simple, coGtless cyllpder nil re- 
claimer — save hundreds. InatructlO'ns &Qc. 
Also Information other processes, fast- 
sellers, money-makers for manufacturers 
and fcaltatncn Iree, Thermo Laborato-rv, 
Peoria. IIllnolB. ^ 

TIRE Accessories. Guaranteed lO.ODO 
mile Tiger Qrlp Tire Patch, and complete 
fafit -selling line auto accessories. Eales- 
men -distributors easily make up to $75 
weekly, and over. Protected territory, 
Economy Rubber Product* Co., 642 Burh- 
Iiardt. Dayton. Ohio 



RALESMBN r Sell advertising naveltlea. 
calendars, fans, thermometers, etc., for 
natiOinany known firm. Liberal commis- 
sions. Stanwood HiUson Corp.^ 21 Statloa 
8t. , Brookline. Moss. 



SALESMEN — Sell calendars, complete 
line, all Including Jumbos; beautiful 

subjects. Samples free! Fleming Calecdar 

Co., j^5 39 Cottage Orpve, Chicago, 

DUR New l53[|. coniiiiG[.e Hue of brushes 
now ready. Largest commissions. Write 
far sales plan. Wire Grip Sanitary Brush 
Company. 5th Ave., N ew Yor k, 

NEW Specialty — Sells every busiaesa arid 
professional man. Four Sl5 sales dally pay 
S25D weekly, FarreU clnred over ll.OOD.M 
monthly. Write, F. E. Armstrong, Fresi- 

dent. Dept. PM, Mobile. Ala, 

GUARANTEED Qoid leaf letters for 
r;tore windows. Free Bamples. Liberal of- 
fer to car owners. MetaUlo C0-. 43Q-A N. 
Clark. Chleagp 

MAKE More money with Red Comet 
Automatic Piro Extinguishers. Low price. 
Proved Seven years. Splendid sales outfit 
free. Borne good territory open. Exclu- 
sive. Write quick. 704 Red Comet Bidg-, 

Littleton, Colo. 

FREE Booklet describe* IQI plans. lO'C 
mating $2D-$]00 weekly, in home or office, 
business of your owu. Elite Co.. 214 Grand 

St., New York. 

AUTOMOTIVE And Lool salesmen— write 
for details on profitable C-3 line lor ga- 
rages and service stations. Central Sales 

Comp a ny,. H astings. Nebraska. 

'^SALESMAN— Make over S12.D0 dally 
now. and a harvi!;sc at Christmaa time, 
selling 2So to Sl.QO ready-to-tly model air- 
planes. tu stores. Western Aircraft. 1271 

3.. Norton, Loa Angeles. 

SELL Quality portrait!!, frames. Lowest 
prices — big pro-fi^. Good foceian market. 
Catalogue free. Friedman's Studio, 526 

Cornelia. Ghi c&go, HI. 

SALESMEN Sell ink remover to cfeanina 
plants, F, R. Welch Go., Bridgman, Mich. 



HELP WANTED 



WEAR Fine hose I send without cost 
with outfit while taking orders for amaz- 
ing new hosiery. Replacement guaranteed 
against holes, snags, and run*. Rush name 
and hose size. Wllkoit, Desk 3T-I, Oreen- 

ficld, Ohio. 

IP You need money — here's a genuine 
opportunity to make up to $45.00 in a 
weak. Operate gr-pcery route businase iro«i 
your own home, 1 send everything: no 
monay risk, Automobile given as bonus. 
Details free. Albert Mills. 6221 Monmouth. 
Cincinnati, Ohio. 



EDUCATIONAL AND INSTRtCTrOX 



SIMPLIFIED And mental arithmetic, 
you can understand. Pay postman $1.96 
piua postage or sent postpaid lor $2.fi0. 
Arlth-Magic, 60, Elmhurst, 111. 

LEARN Watchmaking at home, Bend 
$1.0d lor book. R. Carter. HOT N. May- 
field Ave.. Chicago, III. 

FOR An extremely profitable lifetime 
business, operate a CDllection- credit agency. 
Free folder. Cole AssodaEs., Syracuse. 
N, Y, 

STRONGMAN Course lOc. f Write nowL 
Sid's System. Southgate, ca lirornia. 

GET A goverhenent Job. $i05-$175 month. 
Prepare for next examinations. List posi- 
tions — full particulars, iroa, Write today. 
Franklin Institute, Depc. A3, Rochester. 
N. Y. 

BECOME Prpclic*l Eoientiflo investiga- 
tor. Modern. Illustrated course. Thorough 
trafnlng by former agent U. S. secret serv- 
ice. Particulars free. International Secret 
aerv l ce Instit ut e. PM-B6. Hoboken, N. J. 

SHORTHAND For you, eveD'body 7 to 
70, Easy, rapid, plain. Writes foreign 
languages. Fhonatlc driil, vary great edu- 
cational value. Improves speech. Batis- 
tactlon guaranEecd. Complete. 3fic. coin 
preferred- Linford Upton, 3650 West Ohio 
Street. Chicago. 

MATHEMATICS, AriLhOiCtie. Algebra, 
geometry, trigonometry, physics, drafting, 
airplane, mechanical, electrical, ship, 
structural, surveying, biitcprlnit reading, 
building Fstiraatina, preparation licenses, 
civil service eugineerlng examlnaliona. 
M ondell InaEitiite. H2 W. 45d, New York. 

DRAFTSMEN — Inerease your Income 
hundreds ol dollars. Introductory Instruc- 
tion. 25e. Drartsmet!''* Foundation. West 
Medford. Massachu!?etts, 

SUCCESSFUL Men are realists. Trea- 
tJae on realism. lOc. Realise League, 45 
Abbey Court, Brooklyn. N. V. 

SHORTHAND— Touch typewriting. Eob- 
lly learned at home. Details free. Sever- 
ance, 220 Garden. Fountain City, Tenn. 



SHORT novels, soldi Dollhf 

And tnAilliserlpt ttyt report and details of 
fre« course, Desmarnis, Station Eh Ctn- 

elnnatl, Ohio. __ 

STORIES Wanted lOr screen sale, Adc^ 
line Alvord. KoUyvood Eirdp, fiolly- 

wQod Q allfomla. Dept- M . 

POEM Writers, songwriters. Send for 
free Rhyming Dlctloiutry, Songwriters' 
Oulde. Sutimit best [^oems, melodies toda; 
for boiiaflde. superior olTer. MMM Stu- 
dios, £>ept. 33H, Portland, Ore. 



ADVERTISING AGENCIES, LETTER 
WRITERS* FOR ADVERTISERS 



LEARN Advcrtiaint onlcfely at hame. 
Easy practical plan. No text boolw. Com- 
mon school education auDlcient. Interest- 
ing booklet and reoniremtnis tree. .Pago- 
Davla School of AdvertLslnin 3691 Michigan 

Avenue, Dept. 3432. Chicago. 

ADVERTISE 3b Words 25 magazines 3 
months 11.59. Inch t6.D0. List special of- 

fers Iree. E ucicna rti. 177 State, B QgLaii. 

LETTERHEADS That domlnale bring 
more business ! Artist designed letterhead 
especially for you. and cut tl9. Modern 
lettering and Illustration. Gill Art Service, 

Huntsville, Aiahama. 

500,000 CIRCULATION, Advertise na- 
tional magazine. 6 words $100 cash. Re- 
sults guaranteed. Huriy for OeEober issue, 
American Advertising Agency, Stockton, 

California. 

INCH Display advertisement 30 maga^ 
Etnes year $24. Wood's Popular Services, 
Atlantic gtty. INh J. 1 

ADVERTISE; 34 Words In 350 newspa- > 
pers $10. Llsla free. Advertising Bureau, 

4515-C Cott age Grove. Chic ago, ' 

FREE — New Advertisers Rate Qulde, 44 | 
pages. Includes everything. Lowest rates, 

£. H, Drown Advertlelng Agency, 140 S, 

Dearborn. Chicago. 

ADVERTISE Vour products through se- 
lected mediums f Free manufacturing rec- 
ommendations. If It can he sold we can 
cell it. Write giving *11 Information. Ar- 
row Advertlftlifij, Kearney, Nebraska. 

MAILORDER Ad reaching 1.500,000 fam- 
lllea throughout United States $15.40 inch. 
Newspaper, magazine, ratetwolc free. Chi- 
cago Union Agency, 2o-P West Jackson, 

Chicago. 

ADVERTISING Placed anywhere. Help- 
ful. free service. Rate guide book fre& 
Baker Advertiaing Agency, ISO W. Madison, 
Chicago. RuCcoasors to Antrum Advartis- 
Ing Agency. Established 36 years. 



BUSI>'£Sa SERVICE 



PERSONAL And bu?ineM- mall received 
and forwarded. S3.0O monthly. Dunn Mail 
System, Box 42. 21G West S9 Street. New 

York, K. Y. 

CHICAGO Moll address: business, iwr- 
aCnal, Mall rtforwardcd to yoii. $1 month- 

ly. Qeneral, 56 Weat Washington. 

WASHINGTON, D. C., mail addr^; 
branch ofboe: buaihess. personal, HawkIna 

Mall Service, 617 Fou rte enth. _ 

INFORMATION— Where to bty? any- 
thing! Addresses of any manufacturers, 
wholesalers. 5Dc <colnl. Universal Buyers 
Service^ Lakewood, New York, 



RUBBER STAMPS AND OFFICE 
SUPPLIES 



ORIGINAL, Cushioh mounted. One, 
two lines 35ct three 55c; (our 45c. Stamp 
Worts, ai4 B radl ey, Peoria, iiiinoia. 

NAME. Address. 3 lln^35~c; 3 lines &5e. 
Stamp Works. Auburn. Nebr. 



NATIONALLY Advertised nOftabJe tm- 
writers delivered at 20% discount from 
regular prioes. Catalogue tree. TyiHwrlter 
Exchange, Sac City, Iowa. 



PRINTING, IHL’LTIGRAFBINO, MIMEO- 
GRAPHING, GUMMED LABELS 



HAMMEHMILL Letterheads,. 3mi 61^x11. 
sny color paper and ink, 11.48 postpaid. 
Free partleularz. Woodmlls', 317 Levis, 

Iluluth. IiijU ii.n._ ___ 

FftifE 1Q3LS PDccllst, samples letter- 
heads, ecvelopca^ statements, blotters. 
McOalL Press, 1326 South 27th, Omaha, 

Nebra ska, _ 

Cards, Letterheads, envelopes 
13. B5 each poGtpald. Altort. 4059 White 
Plains. New York City. 

25&— (f.OO F^TPAID— Letter- 
heads, enveloprSn bllUiGads. BannevllleH 

907 West Roosevelt. Philadelphia. 

LETTERHEADS, Envelopes, statements, 
cards *Z so l(»0. Milt tickets 50c, Adver- 

tl-'ier. ColumbuSn Neb. 

SALES-STIMULATING LEtterhcOdal At- 
tractive layout on watermarked bond. 104 
prepaid— tl.M. Cee-Tee Company, P-1079 
Madison SL. Brooklyn, N. Y, 

100 ENVELOPES Printed, 3 colora, 7Sc. 

PrraSn Box 3233, Roche st er. N, Y . 

EASY Embossing method and samplo 
embwslng powder lOc. Hayes, 60 E. l8th, 

Clilcago. 

SC4 LETTERS MuHlgraphed exactly as 
If typewritten, $1.70 <30 llneaL Multl- 

grapners, Bok 8375, Ashland, Virginia. 

Lm i EEHEAUa, Envelopes, cards, state- 
ments, labels, 350 Sf.95; circulars 1900, 
11. B5. H, Wdsoh, 1724 MOhSM. Madlsoh, 
Wisconsin . 

1000 LE^ERHEaBs t3?iS^ special 
prices on Quantities. Mercantile Service, 
M lddletacirD. Mighg wa k a. Indiana, 
Large ^l«uon atatlonery. Attractive 
prices. Circulars. Croydon Press. IQO 

Fourth Avenue, New York. 

LABELS: All kinds. Write, samples^ 

JBSCo, Box S3. Holyoke, Mbh, 

125 EACH Letterheads, envelopes fl.OO. 

P, F. Tucker, Box 65, Indianapolis. 

sUPERBO Print, 913 Tovne, Los An- 
geles. HHM business cards 61.(30 po stpaid, 

1000 Sx9 CIRCULARS, Letterheads, en- 
velopes, postcards, 13.95; 5000. $9.45. Alt 
prln Li n^ reoaenable. Sample^, Cuts. ObPd- 

prtnt. Harrisonburg. Va. 

Sod ^4x2 1. '4 FOUR Line gummed stickers^ 
25e. Moritz Prlntery. Saalnaw. Mich. 

500 STIckiRS, Four lines, 3Sc. Fine 

labels. Cotfs, Bplckard, Missouri. 

MATCHES — Advertising bcHik matches. 
Extraordinary! (Salesman wanted).. San- 
derson's, Ottawa. Illinois. 



PRINTINO OUTFITS AND SUPPLIES 



BlEGWALDT Hand printing press, type, 
completCH Send offer, Butson. Robltuson. 

Illinois- 

PAESBEB $5.09, Complete catalog. 
Send stamp. Bradshaw, 3314P Huron. 

Chic ago. 

FRE^EB $7.00 Up. t^e. XUpplleS, UsU 
3c. La ndia. Richland, Pcimg, 

PRINT VuMf own cards, atatloncry, dr- 
culnra. advertising. Save money. Easy 
rules furnished . Print for othera. big prof- 
its. Junior outfit $9.06; Job presses (tl 
up. Details fret. Kelsey Pressa, E-ll, 
Meriden. Corm. 



BTOCK Cuts 40c up. Catalog ibc. 
Gregor's. 79- N Main Street, Belleville, 
N, j. 



UNEMPLOYED! Disciouraeed ? For re- 
sults try our Job huntlhg methods. Writs 
Employment CounBellorSn Box 12B3K, Mil- 
waukee. wis. 

LEAR^ LI notype — Write for free booklet 
PM. N. Y. Mergenthaler Linotype School, 

M4_W. 33rd, New York, 

PREPARE big Jc!h- Drafting for 
diesel, welding and streamlining; blue 
print reading. Manager, 7959 Kimbark, 

Chicago. ^ 

DRIVING Easily learned with simple 
Illustrated Instructlonz- Uree details. Ed- 
ucational Bcrvice. 361 Boenim St., Brook- 

lyn, N. Y. 

BAAKE More money. Oet a U. B. gov- 
ernment Job, Get cur new plan for ob- 
taining one — no obligations. Age 19-50. 
Write oament instruetion Sendee, idl, 

_St, Louia. Mc^. imm ediately . 

TEiLEORAPKY Taught tharqughly. NeW 
railroad retirement act creating renewed 
openings lor operators. Enroll now. Ex- 
penses low. Catalog tree. Dodge's Inatl- 

tnte. Hiatt Aye., Valparaiso, ind. 

MABBAGE, Kydrctnerapy, dleietlcs, 
drugless therapeutics, chiropody, taught 
by mall. Evans Correspondence School, 

Montgomery . Ala, 

GOV'T Jotaa start (1 mT-$21m year. 
Men- women age l6-5a. Former exaniiner's 
tested method helps qiialJly you. Partic- 
ulars, list Jobs free. 'Write today. Patter- 
Bon Bchool. 8C Msrcantila Bldg., Roches - 

ter. H. Y. . 

LEARN Machinist trade, tool, die mak- 
ing. Automatic and hand screw machines. 
Modern shop methoila. Actual work. Jobs 
open for trained men. Employment help- 
illustrated booklet fret. Allied Berew Ma- 

chlne Co.. 601 Lake, SL. ChlaagP: 

LLARN Auto mechanics, body, repaiunE, 
weloing^ electricity, tElrigtration, Diesel, 
fitevl nscin't, 2909 A Main. Kansas City . M □. 

DEGREES Earned through home study- 
psychology, theolo^, law — others. Air- 
cemdlttonlng and Diesel courae^ Request 
free bulletin. No O'bllgatlan. Temple Bar 
CollegCH Missoula, Montana. 



CARTOONING, COMMERCIAL ART, 
.SHOWCARD WRITING, SIGN PATNTINO 



WINDOW Lettering EUldC-chart. Fast, 
accurate layout, apaclag. letturlng. Pays 
for Itself each Job. Co^mplete gl. Chart, 
Instructions 25c, MaroK, 739 W, 16, Dav- 
enport. Iowa, 

LETTERING Made easy, ‘ A to Z" aids. 
Two volumes |3.D0. Samples. 3c. Stein 
Studiw. Flallrpn Building, NCW YQirk. 

cartooning? Ob% Individual instrue- 
titmE Excellent, economical system I Pres 
details. Write; Qyca Ecrvlce, 19595 Dove 

Aven ue, CleveLa nd, Ohio. 

CARTOONING, Sketching, etc. ‘45 les- 
sons, 6D9 lUu.stratlons, JncfudiTiff drawing 
paper, pens, pencils— $1.00 complete. Fraba 
Service. Poplar Bluff. Miasou fl . 

PAINT Signs for profit, S^edway pat- 
terna are modern, unique, and develop let- 
tering ability. Enclose stamp lor sample 
Blpbabel. Literature free. Display Leltera 

Co., S tation ga^j^G^New York city 

Lettering Artiste wanted \ Earn $59 
to $SQ0 a week lettering headings, etc., lor 
advertisements. Eoay, fascinating, ateady 
work. Big luture. Surprising Information 
on this profitable proieaslon in our free 
booklet. Tht Guild Schaol of Lettering 
and Advertising Design, 155 East 44th 

Street. New Yo rk City. 

EARN Money, sttisatlonal Cartoon pro- 
gram, idc and stamp. Moe Gross. 972 
LiEggett Ave.j New York City. 

EARN cash income, copying and dupli- 
cating simple cartoons for ncivertlaers. 
3-M Be ry icj"^ Argyle^ W Is^ 

CARH In! Copying advertiElng oarloona. 
Paisley, Kinloch Bldg., St. Louis, Mo. 



PLAY3, 8TORn>9, MANUSCR1PT3 



MANUSCRIPTS Expertly typed. 35c 1009 
words- Marti n KSaVeny, 53B Bclden. Chi- 
caao. llllnola. 

SHORT Stories revised. tiTJewrltten, 
marketed. Hursh. BOX P-1013, Harrisburg, 
Fcnnc, 

PLAYS, Stories, manuncrlpts, etc. Sto- 
ries rowrltten in rorceful. i^peallng style. 
Markets sufsested. WeUon 'Ilnney, Wltins- 

boro, Tek&s. _ 

WANTED, Original poems, soaga. for 
immediate considEratlon. Send noemq to 
Columbian Music Publishers, Ltd., Dept. 
309, Toronto. Can. 



CUSHION Mounted one-two llUBj 2Cc^ 
three J5c. 169 letterheada, 169 envelopes 
SI. DO. Hauer Press. 1314 Ford. Youngs- 

t own. Ohio. 

“ 3 LINES 25c. 3 Lines 35c. Stamu Works, 
Cetiterport. N, Y. 



TYPEWRITERS. DUFLlCATORS, 
OFFICE DEVICES 



TYPEWRITERS. DupUcaiora, multl- 

E raphs. Write for free list ofbee machine 
argains. Save half. Pruitt. 519 Pruitt 

Bld g.. Chicago. 

INCREASE Business now. "Excello- 
graph" Rotary Stencil Printer repriiiis 
thousands everything you typewrite, hand- 
vm«. draw or trace, colors, $19.75 to 
!44. Terma. Illustrated literature fm to 
btuLlneos or professional men. Pittsburgh 
Typewriter Supply, Department K-3, Pitts- 
burgh. Penha, 



HAND PreM. type and complete printers' 
aupollCst. Advise r-Qulpmcnt you need and 
we quote prices; or ^end stamp for catalog. 
P. PsiflCr, 13-C: 6 Columbia Et,. Newark, 
N. J. 

BLOCK Printers make preu of scraps. 
Self-adjualing. Speedy opera II dp. Plana 
15c. W. E. Powers. Route 3, Box 451. 
Lodi. Cftlif. 

IF Setting type arnioys, but like print- 
ing. use linotype. Bend your copy, style, 
for quotation. Oakdale Composition. North 
Philadeiphla. Pen run 

FOUNDRY Tym. $1.00 fonte, iwtpAid, 
popular faces. ALao hand pretsse?, oompJcte 
outfits, large or small. Write us your 
wants, or sent 3c for complete cLrcuiATS. 
Btar S^upply, 93l South Wa&blugton, Min- 
neapolis, Mlnncflota. 

BARGAINB. Presses, type. List 3c. Ex- 
change D^lb, 22 Orient, Meiiden, Conn. 


















































BAROArNS — Presses, Lyi»t mpplte*. 
Send sump, 159 Haj'va.rd, Cwbj-hdKe, 

Majg. 

PBJNT Yauf own cards, stallanery. elr- 
cuUrt, idv^nlsinR. Save money. Easy 
ruJe* fumSciiJed, Print (or others, big prof- 
Ita. Junior oulfH t&.Od; Job presses Sll 
up. Details free. Kelsey Presses. P-ll, 
Mpiideru Comr. 



PATENT ATTDRNCVS 



PREE Books, tell all! What to do with 
your hnvenLlon? PatcuL facts clearly sk- 
plained. years' experience .at your ino- 
medmte service on easy htidget payment 
plan. Write today for irce copies of inler- 
cattne txwklcLs nnd "Cert Sfl cation of In- 
veniion" form. C. A. Sriow dc Co., 1&& 

Bnev Buildi n k,^ W astilngton, D. C, 

iNVEKl'OliSr 8cud Itmaiedlately for your 
copies ot our new tree hoolcs. “Patent Pro- 
tection" apd “ Bueaeatlona op Sells ng an 
invcdUotL." Slxty-elxhti paacs of Lntercst- 
inff facts. They tell how patent laws pro- 
tect you; kind of slcetch or mode! needed; 
Elmplc steps to lake without cost; how sue- 
cessful Invcn-COrs have secured IlnaAClaL 
assiitapce; show interestlmr JnvepUonsi II- 
juatratb! IsiuKurtant mecl-janicol movenoeuts. 
Wttli hooks wc ahio send free Evidence ot 
Invention form to help oatobtish date of 
disclosure. Prompt service, reasonable lees, 
special deferred payment plan. Strictest 
secrecy. Thtrty-iUne yi?ara etpcrlcnee. 
Ulshest references. Write US today. The 
facu In our books, are worth money lo the 
man wjth a good invemion. Address; Tlc-^ 
tor J. Evann ds On.. Registered Patent At- 
lomeys. 12-K Victor Bulldlnff, WashJpff- 

ton. D C. ^ 

INVENTORS. Protect j'our rights before 
dlscloelng your Invention to anyone, Form 
“Evidence of Conception''; “Echcdulo of 
Govcitiincnt and Attorney's' fees" and In- 
stniotions sept free, Lancasltr, Allwine & 
Rommel, 411 Bowen Building, Washing- 

ton. P- C. 

1NVENTOR3 — Gmail ideas may have 
large conun ercimi possihil] tieit. Write ua for 
free hook. “Patent Oulde for the Inven- 
tor" and "Rscord of Icvenlion" form. 
Ilclays are dangerous In patent matters. 
Free Information on how to proceed. C3ar- 
ence A. O'Brien dc Kyman Berinan. 5a~F 

Adams Bldg,^ Washington. P. C. 

WE GuocesafuUy sell inventions, patent- 
ed and unpatented. Write for proof, and 
tell us That you have lor sale. Chartered 
Institute of Aiuericaji Inventors, Dept, 

4-C. Washington. D. C. 

♦■INVENTOR’G Guide," IdO uieclmnicol 
mevements, free; advises on patenting. 
Selling inventnisns. Frank Ledermann, 

Tribune B-3dg., New Yorl:. _ 

PATENTS. Booklet free. Highest refer- 
ences. Best results. Promptness auuied. 
Wat.'!On E. Coleman. PeUeiIL Lawyer, 734 

Ninth St.. WashiriKt au. D, C. 

INVENTORS— Bend for tree booklet 
''PatenC-SenBe." Information based on S4 
years experience. Lacey St Lacey, Dept. 
(A P Gt.. Washington. D. c. 

L. P. RANDOLPH. 3i32-B Victor Bldg., 
Washington, D. C. Low cost. Book and 

Information free. 

PATENTS, Protect your Idea by secur- 
ing free ’“Proof of InvenLlDn'' folder. Ex- 
ceptional personal service. Esuibllshed 
JQHJ&, E. E. Vrooman. 571 Woodard Bldg.. 
WEishlngtoD. D. C. 



FGR INVENTORS 



INVENTORS — Email IdcoB may have 
large comincrclal po&iibilltiQi. Write ua for 
free book. "Patent Guide (or the Inven- 
tor" and "Record of Invention" form. 
Delays are dangerous. In patent mat Lera. 
Free ] nfO’rmatiQTi on haw la proceed. Clar- 
ence A. O'Brien d£ Hyman Berman, S5-F 
Adams Bldg., Washington, D. C. 

GOLCmONS For tranarormer. gadget, 
relay dreuit problems by experienced de- 
signer, Moderate charge. Idea reoiAEias 
ypurg, Oirp parti cm 3an. Refcrencps fur- 
nished. Dept. A-7. 1R38-4CI W. Van Suren, 
Chica go. 

INVENTIONS Bought, sold. Patented, 
tiopatented. James WallBce, Homer. N. Y. 

INVENTORS: Prqflt by your invention. 
A practica] talk to inventors by an ex- 

E crlenced manufacturer. Our fiS page 
Dokiet '"Mind vs. Matter" mailed upon 
receipt of 25c. Rex Engineering Co., Cin- 
einnnti. Ohio. Dept. D. 

INVENTIONS. Financed, patented, mar- 
keted. Inventors Limited, 6556 S, Hoi- 
sted, Chicago. 



PRACTICAL Invention.^ wanted. Unpal- 
Eittcd. pro Lection guaranieed, working 
models build, tools, dies, dcrejopnient and 
cxpcrliuental work. Etigi uteri ng service. 
Ask for particulars. Dept. A, R. ^ G. 
Engineering CompiL 05 ', 17 East 43 nd Street, 

New Yo r k. N. V . 

WE Locate buyers merltortous patented, 
unpatented inventions. If will sell, reply 
ihnUEdiatoly. DtscrlpLIve booklet free. 
AddresK; Invention Reporter, 5 A-U 23 fi 

Sout h Falf tiEld. Chicago. 

INVENTOR'S Universal Educator; (son- 
tains 5 £i(} mechanical movements;: 50 ]ser- 
petual motions: LnsLrueildn on proourlng 
and selling patents and selecting an attor- 
ney. CLC. BuggesLS new ideas. Price 51 post- 
paid In U.S-A, Addreso Albert E. Dietrich. 
& 11 -B Colcradc 51 dg.. 'Wajhington. D. C. 

PENDING Patcui appUoatloh^ can be 
brought before thousanris of manufactur- 
cra. free of charge, through Invention 
Magazine, Write I Or details. InvcntiOU. 

Inc,, das F Street. ’Wa'^hlncton. D. C, 

iNVEj^bRS^Send for 73 -pafie 'book on 
patents. Reasonable terms, Conscientious 
treat ment to inventora. L. F. Randolph. 
Reglatered Patent Attorney. 303 'E VicLOt 

Blag- Wrmhingtcin. P. C. 

INVENTORS: '-Makina Inventloiis 

Pay," our 32 -pace Illustrated book, mailed 
Upon rEOOlpt of 3c pH^tage. Crescent Tool 

Co t>e p t Z. Cincinnati. Ohio. _ 

I BELL PatVntiir ElstBblisJied lTi 1900 . 
Charles A. Scott, 773 PM Qarjon Ave., 

Rochester. N. V _ 

HAVE You a sound, practical Invention 
for sale, patented or unpatemed? If so, 
write Chartered Institute of AmerLefln lu- 
ventora. DEpt. 4- A. Washington, D C. 



INVENTIONS WANTED 



SMALL Tnventlona wanied by manufac- 
Lurers, I'll help you sell your Jnvcptlaa. 
Write lot Irce circular. Btntilcy Hull, 
7Si9-K Euclid Avenue. Cleveland, Ohio. 

WAlH'J'ElJ^— Product to manufacture nnd 
Bell by weII cquippEd. well Jlnatiocd manu- 
facturer. Interested In product with merit; 
royalty ba^ka or outright purchaj,e. Espe- 
cially interested in products for air condi- 
tioning, relrtaeratlon or allied industries. 
Reply in detail — confidential. O- H. FrEndh, 

4235 Lindell, Bt. Louis, Mo. 

CASH For unpairnted ideas. Stamp for 
particulars. Mr, Ball, 944 1- A Plcagant, 

Chicago 

WANTED — Prominent manUlBCtiirer 
wants ideas or inventions pertaining to 
automatic ooin-operaled devices ol all de- 
Bcrlptions. All correspondence condden- 
ti al. WEatem. 935 W. North Ave.. ChiC^jO. 

SiMPLG, PraEtioBl InvEntians wanted by 
manufacturers, patented or unpatented. 
For Inlormailon write Chartered Institute 
of American Inventors, Dept. i-D, W«sh- 
Ingtan. D. C. 



PATENTS FOR BALE 



JUST Out 3 Patented ficat post for trac- 
tors and riding imptements United States 
Fat. No. 2,115,830. Will sell outright or 
roi'alty, Richard Thiele, Valley Mills, 

Texa s, Route 3. 

FOCHET Tablet dispenser. A. FEUrson, 

5iin2 Lloffft Street. Duluth. Minn, 

JUST Fa tented — Labor saving anchor 
hole. Also prE-fafaricHted hntshed plaster. 
Outright. Geo. Wellner, 745 Lee St., Des 

Plaines. 1 11. 

PATENTED HouEehold rtLIcIi?. Paul 
I O'Marti til, 75 Rico Way, Ban Francisco, 
CalUoridB. 



MANUfACTL'RlNG 



MANUFACTURING TooLi. dies, modela, 
metal stampings. Federich Tool Co.. Box 

12, Ea.st McKcESpo rt, PEnna. 

INVENTIONS Manufactured by on ex- 
perienced compaiu'. In any quantity at low 
Cost. Metal apeOlalticE. nDVEltlcs, stamp- 
Inga, dies, and models. Free eatlmAtes. 
Otir booklFt “blind vs. M:ttter" sent Upon 
rieelpl of 25c. Rei EuElueerlng Co., ClU- 

clmt B tl. Ohio, De pt. C. 

ANALYSIS. Resdareh. Newest guaran- 
leed formulas. Biggest catalog free. Spe- 
cial prices, leads. Gihson Laboratory, 

Chtni;i.sta. DS-1143 Sunnysido. Chicago. 

Dies, stampings, wire rorming, com- 
Ittp manufaotuTiTzig. Sputhcm Product!, 
ndependence. Missouri. 

SPRINGS, Wire apeclaltlea, stampingq, 
speeial machlniia, tools. Wilkie, Ind spend - 
Ence, Mo, 



INVENTIONS Manufactured in any 
quantity at low cost. Btampiogs, lien, 
models, die. Estimates and free catalog. 
Crescent Tool Co., Dept. X, CincinuBtl, 

Ohio. 

MANUFACTURING, Dies, machinery, 
models, brass work, white metal cuting 
moulds. Catalog 3c. Baum's Metal Spe- 
cialties, HansA! Glty^ 



ftlODELS A.VD MODEL flLTFLIES 



SIXTY Page mDdel airpLahc, imln. boat, 
catologup 5c. Spencer's, New Castle, Penua. 

510DEL Airplanes. boaLs, radios, iup- 
plEes, Catalog IQc, Imperial, -tlC-K, 

M cDonaid. Brooklyn, N ew York. 

CATALOGUE Of over 40 cn^nes. oist- 
IngS, supphea. 35c. Refunded. Howard 

Cb,, A -34 17 North Ashland, Chleagb^ 

INVENTORS — Stnall idoas may have 
large commercial proFlbilitlea. Write Us for 
free book, "Patent Guide for the Inven- 
tor" and "Record of Invention'' form. 
Delays are dangerous in patent matters. 
Free Information on how to proceed, clar- 
ence A. O'Brien * Hyman Berman, 58-F 

Adams_Bid*.. Washington, D._(^ 

Ti A fLWAV" Models, Catalog handbook 
25c. Walthcra, 247 E. Erie. Milwaukee. 

MODELS — Practical mndek put over 
your ideas. We develop models from the 
crude to perfect w^orkiog devlees. Voitr 
idea might have large commercial value. 
Services conddentlal. Bank references. 
Registered! graduate englnecTFi at your 
service. Bend 25c for our €8 page booklet 
“Mind VE. Matter." Rmt Engineering Co., 

ClnclTinatl. Ohio. Dept. 5. 

MINIATURE Boat find airplane supply 
catalog 5c. Sellcy. 1377 Oates Ave.„ Brook- 

lyn, Y. 

MODEL Railroad supplies oataiog iOe. 

Hok_ PM ^ DuneUtin. Ne w Jersey. 

MOD^ Supplies for Uie inventor. Bend 
3c stamu for eaulog. PiercE Modal Wprks, 

Tl n ley Park. Ill 

SHIP And yacht model fiLtlngs; construe- 
lion sets; model yacht salts; Illustrated, 
eatalorg 39 cents. A. J. Fisher. 1M2-I 

Etowaii Avenue, ftoyal Oak, Mic h. 

MQDELG — Your ioras dEveinped Into 
practical working models. 39 years' suc- 
cessful exnerlcnce; thousands of satLsSod 
customers. ConddentlaL service guaran- 
teed. Batik references. Send 3c posiage 
for 33-pace boolc— “Making Ipventlona 
Pay." Dreecent Tool Co., Dept. Tf+ Cln- 
eJnnatl. Ohio. 

BUILD Belter miniature motors than 
you can buy. New desicn. No castlDgs. 
Details ]0c, Wrleht Motor Works, 3356 

Lake Park Ave., Chicago. 

RAILROADERS. Fans and modeJmak- 
ers. Send for seoond and greatly enlarged 
eduion of Intercatlnc and inatructlve book 
on Lmlns. Only One af its. kind, 25c in 
coin, Tmfn3+ IQflfl-D Transportation Bldg., 
Chleagu. 



BLUEPRINTS AND FLAN'S 



CONVERT Your coal heater Into an oil 
burner. Inexpensive, easy to make, effi- 
cient. Burns distillate or old crankcase 
oil. Finns. Instructions, SI. 00. ''Trioco," 
5393 Kingston Ave. , Dearborn, Mich. 



HOME CRAFTSMEN 



BIG Profits. Make, acll tmique lawn or- 
naments, book ends, door stops in spare 
time. 20 patterns, desigui^d by real artist, 
full InstJ-uctions jl.M poatpaiil. Wickman, 
Dept. 3P-C, 744 Brooklyn Ave., Payton. Q. 

20 FULL Sized lawn, ornament patterns 
25i;. Moder n Woodcraft. Sngiraw, Mich. 

LEATHERCKArrsMEN— write for free 
Jtistruotlohj and price lis.t of leather, tools, 
etc. .Sample cards 5c. 'Wilder & Co,, Dept. 
F, IQ3 B Crosby Bt ., Chicago, Til- 

DESIGN Vuur own furniture. Our com- 
plete course ahows you how. Only IG.50. 
lUValtjablE to homu craftsman. Write for 
deecriptlve folder. Klok Institute, 430 
Lyon. Grand Rapids, Mich. 



OLD GOLD. WATCHES, JEWELRY. 
PRECIOUS STOVES 



HIGHEST PrIeEfl lor old gold, teeth, 
WfitehEs, jEVElry, Full Cfi9h value mailed 
day shipment received. Satlstaetlon guar- 
anteed or artlelea cheerfulljr returned. In- 
formation free, or ship fioday. Chicago 
Gold BmeJtLng Co., 390-P Champlain 
Bldg,. Chicago, 

AUBtHALlA’B Lovely opaU. Illustrated 
catalogue froe. Good saloction 35, Norman 
SEward. Melbourne, Australia. 



OOLD s:^ Ounce. Ship Old eold tetthn. ; 
croirRR, Jewelry. walOhea^receive cash oy i 
TEtum mblL SatlufftctlQn nuarainteMl. Ttee | 
ipfoTToattoiu Dr. Weisberg'a OoM EletlB- 
Joe Co.^ ISOC^-Q Hennepin. Mmneapolts, . 

Mtmt. 

5 TOU REBUILT El^in. Waltham. HamU^ 
ton watcher. Alan ladies, getti wrist 
watches. Malcp big money! 11 size. T 
Elgin or WaUham. S 4 . 75 ; size, n Jewel, 
S 7 Sfi. ^nd [or iree watch and diamond 
catalogue. The New York Jobbers, Dept. 
M. 74 Bowery. New York. R V. 



FOR THE HOME 



TERMITES. Expert individual advice 
on eontrq]. Irl Hicks, Cent rail A. Mo- 

TOHACCO 



OUARANTEED: Cigarette, pipe or 

chewing. & Iba., * 1 . 00 ; leu. gl.To. ?ay 
when received. E^lpe and boit cigars free. 

Rives Tobacco Co., Paducah. Ity^ 

IMPORTED And dompitic tobaccos. 
Blend your own. Varsity Cigar BJiop, 
Evaruiton. 111! pais. 



RAZOR S—BL ADES — S II AR PE^' I S G 



RESHARPEN Own blades. One blade, 
50 shaves. Complete for dime. DL LemmCn 
ego East 255 St., New York. City. 



FOR SALE Olt EXCHANGE 



93tl3 PRESS. Otina, radJoa. etc. List. 

Schaidicr. 840 Montrose. Chicago, 

[ 5 (NJ SWAP Or sell oUTers in Tradev? 
Bulletin Magazine. lUo copy. Ad£. 5 c word. 
ISO North wells. Chicago. 



W ANTE 1 >— MlSCELL AN EOLit 



WILL Buy your unused TTnlted Btalea 
stamps. GjiluIL discount. What have you? 
Mint Sheet BrukL‘raKt> Co... 41 B Caxton 

Butl d hi g, Cleveland. O hio. 

CASH For Used tllLf r(PCQpi‘ 3 , binoculars, 
sameras. slide rule.*;, drawina sets, survey- 
ing mechanical sclenUdc. and musical in* 
strLJineiii<i. Highest priCtfr paid dSLV ship- 
ment rpc^ived- Sati.'iliictloii. guaranlc^d or 
>-lilpiiient promptly returned. Eljuaji'B, 
3303 Van Buren. Chicago. 



FEBSON.AL 



OVERCOME Scalp disorders forever! 
Prevent baldneos. Enluy beauLKul hair, 
New scientific discovery tells all. Write 
for intBresUng true facta. Physical CTul- 
ture Btudlo. Church, Poxchase, Phila- 
dElphia, Penna. 

WANTED. Original poema. songs, taf 
inunedlate consideration. Send poems to 
Columbian Music Publiahers, Ltd... Pept. 

33 . Toron c o. Ca n. 

MATCH Tt. card game, 35C silver. Dis* 
trlbiJtors wanted. Moyer, B-341-P. MUton, 

Penna, 

DANDRUFF Can be cured. Scalpine dia~ 
solves dahdrulT, relieves itching, promotes 
growth. Cental n -5 no alcohol or aClds, 
Harmless, effective. Money back guaran- 
tee. tl jar, tuGlpald or Bend stamp for 
paniculars. Scalpine Laboratorle&, Box 
lt> 66 . Liberty, N. Y, 

WIN Priae money; Bookjec — “Q ucocsb- 
fill Contesting"— ebO'WS how. lOc post- 
paid. Bulletin listing tZDa.QPQ,Qa prises 
Included. World Pubtlahers, 45l5-B Cot- 

tage Orave. Chicago. 

SENSATIONAL! Amazing new trlc£ 
Detect JnsUtntly every' card of any pack. 
wllilOLit nr^arailOn. partner gr skill. 
H P. 237. f3. Chausaee Antln, Paris. Fra nc^ 
‘UNEMPLOVEO— DlasatlStlEd with prei- 
cht Job? Let me help you. [Not a selling 
proposition.) Farticukts free. Tmb]e, 
53J West Dickens, Chicago, 

POEM WrJten, songwriters. Send for 
free Rhyming Dictionary. Songwriters’ 
Guide. Submit best poema. melodies today 
lor bona fide, superior offer. MMM Stu- 
dloa. 33-J, Portlaiid, Ore. 



MISCELLANEOUS 



MEXICAN Jumping beans. The be$t 
curiosity In the world. Joaquin Hernandei. 
Exporter, AlamcH.ja on ora, Mexico. 

DEEP Sea shells f 3 ) useful aali truys. 
bridge prises, etc. 5 Dc stamps. Capt. Bill, 
J 5 TI Marine Parkway. Brooklyn, H. V. 

BUSINESS Proposition rcsllverihg mir- 
rors, autoparts. reflectOTB, making cnfpEHHl 
glass signs. Write Sprinkle. Plater, 
MuTion, Intlinni 



W'E Sell Spanish peonuU. prices rpiauu- 
able, Qlobq Compahy. Fitzgerald, Qa, 

ANY Questlan cnncernlhg Alaska au- 
awered; map; and description of dog- sled- 
ding, BDc, Duker, Box Z 36 l. Juneau, 
Alaska. 

PIN Bali tokens ll pei IDP, C. F. Siegel. 
22li North 31 Street, Milwaukee. Wis. 

REGULAR S” Slide rule only 3 i 3 c; new 
Sepra-FlJe SOc; B 3 :pandlng shoe rack holds 
IP pairs, 9 kc; brand new Phano-Lamp 
all metal ivory finish midget radio 
19 . 95 ; special student typewriter desk 
$ 5 , 75 , Prlws prepaid. National Special- 
ties, Evanston. IllioolE. 

"UP To S 3 S 0 , Possible for few hours 
work. No contest, no canvassing. Detaih 
free. Stamp appreciated. Ilia Sales Coiu- 
pany. 41 Union Square, New York, N. Y. 

15 c AN Hour. 1 don't work for lesa. 
Plenty work. Free particulars, Shuplta, 
Whltelaw, Wisconsin. 

MAIL Bales News, € mOnthi 36 c, Sam- 
ple cepy lOc. MS 20 Wrightwood Ave., Chl- 
cago. III. 

BEMf-ADTOMATlU Black waliiut crack- 
er $&. 50 . prepaid. Money back guarantee. 
Exceedingly emdetit. Clarke Nutt Cracker, 
Harrisburg. Peruia. 

MEXICAN Legal matters. American 
Attorney. Box 1736 , El Paso, Texas. 

COAT 3 -OP-ABM 3 And creats correctly 
rendered In colors Or black and White. 
Highest grade. Estimates free. Heraldic 
atudios, 1 BI 4 Qakdftlt Ave., Chicago. 

STANDARD ElectrlCi lamp IhbocE klUor. 
$ 3 . 9 b up. Literature free. Sauer Bros, 
Ban Leandro. Calif. 

AMATEUR Tattooing outffts, llliutrated. 
catalog So.. "Tatuco," $ 51 A S. State, Chl-< 
cage. 

SAVE $ 5 (K ].40 Building home. I did. 
U&« free by-product. Booklet explains in. 
detail. FosLpaid, il.Wt, Burton Macon, 
Hamaeur. N. C. 



Tattooing outfits, supplies, iiius trac- 
ed Hat free. "Waters,’'' 985 Put-taam, De- 

trolt, 

SWAPr-ER’S Friend. R 4 . Saline. Mich- 
IgaiL, InCcCE-sLs swappers. Collectors. 50c 
year, sample iDc 




Know Electricity as Experts 

Know It— and Get an Expert’s Pay! 



ROOOVery boa heuunl The moot tin nhead are ObargCil with slgolA- 
catiec aiitl expectation. What will you do to get the Jump on tbfl 
other lelluw? 

Tboiuaiida of mau huvo used 



The Crott Library of 
Practical Electricity 

Tbi Crefl Librafjr I 4 i, .fl 4 tnEp|*E 4 It ii ftmnJcd on |rrtri!re— 4 B 

ae ^ lUirt-'lmiVr ttprri»’i]^* — im Irvrb .M. ii Hliwitr Ejent-, It jainiRifil iraiB. 

t«.TCf ta CD.*?! with liiB lidiid biiud..b(B€le'[l fitti j€hj v«dI Wrltlra w ih« 
b*dnn*t rBB duil^ unJiTrii^bdi Lt. r^E #4 MtiEid. *4 t h , t N ■ t it ii IliB diiJT 

el SV,MlC liubir irhid. tikpEti-irvl ii.ivd rit{iBrEri. Ci-ilt I^Ji 

n*«d ta bnaw [ki 4 E 4 )ff, viiitBlori, tranirnrinna. 

EireiciliL iviEiFbtHiArdi. dlilribiiEinD ■rnltirn " mk^limerir 1 '^ ti^ry Ijpo” 

wIrHit Uefat BBil pove^^wiFJnf cf EDjRtf-d huDdicc*— mhiriETFiteni imd inimkItMM 
llluEnfeiilati tri It* •rtrjr pkuc— it* icnimrfrd wKh^ d 1 U*tl- 

Itil— lainiM XDd. I*idd vVi.' — J idw tq -da X woiplit* jc.|}, fr^m VcEIdiMbI li. >4 

No money down — easy payments 

rOl in nikd Bi ilf I be .EODlKTn *ttii..rh*d nnd w* eiU need jiav lb* sntii* let of htcti. 
UDK* ifif tf-B d*5i' FfE^ £cn]nhni.tl4B. W* uk* *L1 eS* iUli— V44 ***um* iJaEililiciiion.. 

I E frjif d*HrM>* ii? llif «-‘nd tl 3D Is ten d*r> ■-□d inr b*-l*>i** ni. (.^4 f>|f 

2jQC ■ oiDiilfa. Bead Iba eo'iiaoa !<OW nod *ef ik* |4T yiiiirktll. 



1 FREE EXAMINATION COUPON j 

j McGRAW-HILL BOOR CO., Hew York [ 

I flenrd niS t<3i tea dar*' fns t±Sm Innl ion the CiYill. ].IVri.rr ei( Pr*rlk*t EleaUlnltr. | 
N *al Liraaiof y ] will hmI jp\t |l jO Ib IDdkr* *imI oiontlilr until Ih* pru* ol ' 

, tlV.Sd ll iM.^. If Ht wanted, t teiwi lIi* UKiba pMCpaid. ft* Im«p* I 

I pranpt siNSfpaDt prile .Mbsy pad fill Ml M IJlH«4 ■ 

I Jf *QM>, ,,, I 

I If-DBi* A.ddr«B, || 

I Chr *w4 4lM«... I 

I Fodl kia. .--IP.., I 

I M»n«efC!oinTi*DF.. | 



RUPTURED? 

Get Up«to*‘Date Relief 

Now YOU can lavish nt chaAnE Icf^-strnps and binding 
bettHp yet do hard work sarrly with fiie aainzinjr, 
niCKJern Cluthe. PoMlttvrly ffiiarantocd to hold, u con- 
dition absoLutPly iicopsssiry for noFwIblo linurnvpiuont or 
remvory. \V.\TER-PROUF. Wear it Jn bath! Itiwiom- 
mondukf by dcvcCor^i, iladt) ospbuially to fit each indi- 
vidual caao, yet co^its so little. Write fur FREE IIXI- 
|jai;e BOt>lv and liberal fiO-Day Trial Flan, togetbpr 
with endoraament.a from g;ratefiil patronn in your 
helstliboTtioDd. Nb obligation. Addri.'s^: 

GLUTHC SONS 0»|it. 31 Blontnflnfd, N*« Jersey 

BE A BATTERY EXPERT 

Restore Storage Batteries to 
original strength and condition 

Bioadtly-problsb] c< business with Tnnny fjwflciaitnR' r*SEurpA. atjtri 
atLYTThtre as eivit»luyeL- ur emplayw— all or pert timp, Mxtar plenty 
Df moiiev, LuLlut evoc-lctcrvaAlcLtf Lrunte. tr>r s nian> vrhE» 

tikes work sEanc eleelrical ilites enU wsnLtt in oiAke s r?oL Anstiel&l 
success quli^hty. OpK-nlngK ev« ry WlP.’Ttfp Wn TEACH VOU COMPI.ETKI.T 
in thrta tfaiy lEiiUillTnent". Costfl llttlfl. WRITE NOW fi>t lr<?e InfUT- 
tnAllOn. 

DERR INSTITUTE, 2SS McKInlay 51., Baldwin, N«w Y«rfc 

m H ■ ai ■ M '■& V ThDUARPUs TtTvrt gulvk imlnpi 

mm H H B KBBV af solid ticunds with this flne 

H BB I ^■1 ■■ mltieral-EoiliiiF cvriT^ntratc. ,\t 

IB ■■ W V nil Urux storvs, 

jllllllll* Kil^alt:z<at 



130,000 GOV’T POSITIONS 

eddCEl to U. !^. rISMined CLrll Rrr-Vlee. Vdw n.TU.OOO Cli'h Kervlt^ 
roEltEOR&. ThJK pi^-nri,!! tLLtEidnrrt^ moriE vnr*|rrlc'9 nEiJ nmny 

cKamlTuiiiuns, Men— w'gmcm get rvach^ for next call. Ags 1S-5EJ- 
^splcnd^d sslarle», sliort hotira, limg i>sld vacsilona and goc^J p«e)- 
KEan whvn aid. Wrii^ Immtdlatoly for hEg llal of pcslllcna snet 
our now plsn for helping you. 

OZMENT INSTRUCTION SERVICE, lltB, $1. Lnis, Mo. 









AERONAUTICAL UNIVERSITY 



ACCREDITED 



ENQINmiHQ [ft. l,DCQIIEC1—ADIimiS- 
THATION^ CERTIFICATED MECHANIC^ — 
RADIO — tHCrr HETAL-WELDINR 

A renl (.fduilcal unlTcrsity edunllim in lesi lltns 
4 )t cofti. UradliaEaA ^tth all laadlns;: ■tIbIIdii 
contpanl^ii tni] »lr ILn^ii Db; uul E^enlnf ciasiea, 
HiBW ANre 4 ite^J. U:D 4 i->trndient bpphotclI, VVrlC« 
Far llluttrilfld Aiiilr^iaa 

ABran«utlcB| UnliMrtll]/* Curtiia Wright Bld|» 
Dagt. A, \34l S. Michl^in Avt.^ CHICAGO, ILL. 




tmanoNAL 

NEWigj^ 

n 

TUBE 

WOllLD- 
IVIPE 

MIDWEST 



T ODAY'fi tenant tonal ne^ Tidlc hcBd' 
lltipr! Ulj;jier, better, luoro [HnveTrul. 
mgre lujtiiriMis. l>i;llRht Ifi h1irli-prlml, 

17-T|T.al-tMh(L perFQminnirc' at orrilJiAry S- 
tuhe act COHt, RldrlDLia reniptlori, rldlX'-i: 
t(mo . , ^ ill- wave r world -i^lcls cnt^talii' 
lu^nt i . . IP.OOO mile range. 

BUY AT WHOLESALER'S PRICE 

Reeurc (30.00 or mare triiijc-ln Bllo^vanre on 
four old mdlo. Havfl »| rinm El hg]> low 

f^clciry'to->ou price. Obi 3 Q rtaja FliRK 
Hoine TifliL Hoair payments, ilonty Hade 
OoBrAntee. 

S*nif for FRCW IMP Cafmtoft 

MIDWEST RADIO CORPORATION 

D*pt. IS-DB Cincinnati, Oh Id 

PatlB -eoLioon oi> ic puturd » . ■ or shritB today! 



I AMAZING 



* MIDWEST AAppo 
t CORPORATION 
I Dept. 19.RB 

CineSnruiUT OMo 
, Apnd me yotir new 
I FREE eataloff. complete 
I iietall.> or y-our IbOeral 
. S 0 . 4 ny TIREE trlBl f*f- 
' fer nnit fart4jry'ia-^you. 
I wIioEesBlB prtceH. 



Name I 



x\dllrrHS — I 

[ 

Tnwn....„ &U ie, ( 

Trser-Agenta Make Easy Kxlra Money, i 
ClierM Here □ for dOtaLls. • 




and earn good moneys in those faseinatmg well- 
paying trades. This is not a correspondence 

school — no bookU'^no Ecbsops. Don't look: for a job^TRAIN 
FOR IT, Itead below how aMcSweeny-trained maa mfula {rood, 

• AUTO MECHANICS 

• AVIATION MECHANICS 

• DIESEL MECHANICS 
Collision Repair (Complete) 
Body and Fender Repair 
Auto Painting 

o WELDING— Arc and Gas 



Von fief Aciuai Shop Traitting 

Work onresJ enaipment with real tools. In ft few weeks yoo 
ehould be train^ by actual work to hold down ft Good Pay Job. 



WlSSSM&i 



IWl fi. ElHh St., Clerdnndl, O. Dw Miic^ 1 rni»fl« 
diately after Jearlng aehool 1 went to wetk for 
(.Tnited notojO nnd rqi now locBted Ln Ctmeland 
whpfe I hold ■ good poalUan, 1 have be« able to take 
CBTB af tlia Dicdt Pciiii»jAati(dl BlDctN cbI ioliB. 1 lUitk J Don 
dPD* Ql>* epoAjifiTbiB;! bad m upmiBPQB mFiw Noiai' to 
yDctf AcbHil. — llidiart Tboa 



LEARN IVOIV~P4ir LATER I 

We will give you complete infoimsttoni on how to get your 
training now and pay for it later out of your earnings, 
ptfpF Write today far Big Preo Book, Get the facta about 
* "* tft,* joba; and low Tuition Off ora* Mailing the cout>ott 
does KOT obligato you, ItobligateaMK to toll YOU how you can 
train for Big Money in a few abort weeks* Addresa JPept, 



MeSWEENY SCHOOLS 

DEmOIT, MICH, and KANSAS CITY, MO. 

Write Oar School Moarocl Volt 

In Big New 
MeSweeny 
Buildings 

Thu Jlnest of their 
kind, EYery mod- 
orn facility for thor- 

DETRQIT ough instruction, KANSAS 



MeSWEENY TKADE SCHOOL 

Dept, Detroit. Mich.^or Kanug City, Mo. 

Without coat or obligation send mo your big FREE Sonk, 

f ant iitfereaf«cf 

In fita course on 

Nbris^ 

Street - _ . 

T owm State - 








„ j ^ NEW INVENTIONS 

I t (Continued from p«^e £0A> 



IMPROVEMENT in posture is the ob- 
jective of a devicej patented recently^ 
which enables an instructor to show the 
pupil wherein ho or she does not stand in 
the proper position. The device consists of 
a two-dimensional jointed figure having 
the profile contour of the human body. 




Various portions of the figui'e are movable. 
The exposed area between the various 
parts may be varied so that collapse and 
extension of the abdominal region of the 
body in fatigue and other postures may he 
represented. A support at the head por- 
tion of the figure facilitates movement of 
the various parts. 




^^RNAMENTAL and useful, a newly 
patented mirror is expected to find 

wide acceptance 
for the lady*s 
dressing room. Of 
the pedestal type, 
the mirror is 
gripped firmly at 
the lower edge by 
jaws. The base has 
a broad flat bot- 
tom which makes 
it difficult to overturn the mirror. The 
mirror proper is round, attractive to the 
eye and offers full visibility. 



Lj^OR the sportsman who carries his ovtm 
golf bag, a handy support eliminates 



the necessity for 
laying the bag on 
the ground each 
time he makes a 
play. Secured to 
the side of the bag 
at the top, the sup- 
port extends 
downward to pre- 
vent the bag from 




falling to the ground. When the bag is be- 
ing carried, the support folds against the 
side, out of the way. The suppoit and the 
handle are so arranged that pressing the 
handle downward moves the support into 
place for keeping the bag in a leaning po- 
sition. 

Jj^ATEST for the summer tourist is a 
sunshade, patented recently, which is 
designed for at- 
tachment to the 
automobile win- 
dow. A frame, fit- 
ting in the window 
after the glass has 
been rolled down^ 
holds the shade 
firmly. The device 
does not interfere 
with No-Draft and similar windows. The 
shade keeps out the hot summer sunshine, 
helping to make the interior of the car 
more comfortable and to protect the oc- 
cupant^s eyes from glare, 

M OTHERS would find a new combina- 
tion vehicle very useful, since it may 

be converted from 
a baby walker In- 
to a high chair. 
The walker was 
patented recently. 
The seat is ar- 
ranged so that it 
may be pulled into 
high chair position 
in conjunction 
with an elevating stand- A tray for feed- 
ing the baby or for holding his playthings 
may be moved into or out of position, as 
desired. It is used with both the walker 
and with the high chair* All parts of the 
vehicle fold or unfold into position to form 
the high chair, or the walker, as the mother 
wishes. 





CDuc to the fact that many of the devices 
described in this department are stiU in 
the patent office stage and are not on the 
market, Popular Mechanics Magazine can- 
not undertake to supply further informa- 
tion regarding them. 





POPULAR MECHANICS ADVERTISING SECTION 



47A 




COMPLETE WITH POWER UNIT 
WORKS OFF 110 VOLT AC OR DC LIGHT CIRCUIT 

Hfire At last a a i>oriAli1e machine that does real welding, bm^lne^ and aolderingi, la priced within the reach af all. 
The 3 in 1 comea to you complete with gogjisles, carbons, various types of welding* rod and all acceesorlea needed to 
do vaiiotia repair jobn. It is all ready to plug in a light sqci:et — nothing extra to bay, Bimple Inatructlona make it 
possible for you to do first cIabb work without any previous experience or mechanical skilL The S in 1 instantly 
creates a terrific fiame by just touching the car^ns together, No necefielty of knowing bow to stHke an arc. Easy 
to handle— nothing dangerDaB about it — cannot short circuit. Hoes any number of first class repair jobs. 



REPAIRS 



FENDERS, AUTO BODIES, TANKS. 
BICYCLES, RADIOS, ETC. 




With the 3 in 1, you will be able to ilo a profoBsional type of work Irrespective of whether you have had any experience. 
You will be able to do first class fender weld joha. The 3 in 1 is ideal for auto botiy repairs — ateain fitters* 
plumbers, sheet metal shops, engineers, mainlenancc men and janitors will And it indhpensabte. Bicycle 
and radio repair men can And many uses fur it. By following simpla iostruc Lions, heavy work such as 
bumpers, tanks and industrial repairs can lie done. It is ideal for the mnn who does his own repairing. 

There are countless jobs around a home or faren that can be done easily and well. 



WORKS ON ALUMINUM, BRASS, COPPER, 

IRON, STEEL AND OTHER METALS 

With the 3 in 1 Electric Torch you are not limited to repaira on any One type of 
work. The Outfit comes to you complete with various kinds of rod, even Including 

aluminum. The 3 in I does exceptionally flno 
work on aluminum, excelling that of many 
much higher priced welding outfits. 



AGENTS 1 



Thera Ss big money 
In Introducing the 3 
in J Ejectrlc Torch lo the many 
places thftt have an absolute need 
for It. You will find quick, easy 
nalea waiting lor you in repair 
shops, garagen, factorlea, aheet 
metal, radio ami bicycle repair shops, 
and many other places. Write at 
once for free particulars and learn 
how you can get your own 3 In 1 
Electric Torch absolutely free for 
demonstration purposes by helping 
to introduce it to others. Send cou* 
pen today, 

ELECTRO-TORCH CO. 

203>AP Michigan Ava., Chlca(a, III. 



ILICTflO-TO«0H Co. 

MichiflAn Av«. 

Chi»g9, III. 

□ I ijii J-nterwt'Prt in yowr Bvvat" ogur. Give me 
full lArtleul^Tn nf yoUf big prolU pl»n And 1*11 m* 
How i nvay tiav* a 3 In 1 f; 5 Brtrlc Torth for dpntam' 
purt>OBC>B tiy helping Inlnxluco IL ta dUi«b. 



MAUE. 






i CITV aTATK 







AJJ V A J. i Oi 11 U AEi Jl 1 liil 




TBAILERJTRIP 



^ COUSIM EDGAR CERTAiNtV Sf^S US A GRAND TIME 
WHEM WE ytSir MS CAMP DoeSN^ W&, CHUSBINS ? ^ 



- /ES, ANP kV ALL EXCITED ABaJT 
^OUR BE I MG THE C^tlEF AND ? TI-lE ^ 
PRIWCES^, IM TME CAMp COUMSELLOfi^S 
play tDQAV^ ^ 




HELLCmNtLEf HELLO, 
CMUaftihE^ MUFlRVAND \ 
Nig V0U5^ COSTUMES. \ 
WE^RE ALTOST 7 

S TO START . .-% ■ 



AT COUSIN eOOAfra CAMP 




LET US Discuss RlACE, 
BRAVE WARRlCfi I AM 
WEAtW CP OUft ETERNAL 
WAPiFARE 



HAIL, CHIEF 
SHIMINQ WATERS I '' 
SEAH WES 5 A 0 ES C?P \ 
PEACE FROM DUR 
TRIBE TO YOURS J 



FATViER,. he S 
KAMPSCME- I 
AM pleased 



A PlAY based on an old INDIAN LKEND 




last ft,NU NOWr CHIEF SH 1 NIM 3 \ 
■ waters. WE MA\^ IAAPE the 

PEACE. TO KEEP IT FATTHFULLV 

AND LASTjnCiLX I ask > 0 U FOR 
TME hand of YOLlH 6 EAUTIFUL J 
tftUGHTEFL THE princess , 



VY PAUOHTER 

SMiLSrA*^ rr IS 
well wtih ue to 
BE IT so. WtL- 
GOME^SH^ 

0 LRTRI 8 E 




1 Am grateful Wjd happy 
I HUMBLY OFFER YOU THIS OlFT 
OF OUR FINEST TOBACCO FOR 
THE PEACE-PlPE 




COf^OFuATULATlONS, 
JUPOE, VOU MAH£ A 
GRAND INDIAN CHIEF 



WELL, SIP^I CAN SEE 
YOUR GUIDING HAND j 
BEHiNp the PRINCE J; 
ALBERT FOR THAT ^ 
PEACE-PiPt 



' JUPOE, I THINK VOulL . 
AGREE, THAT FOR A ^ H 
peaceful, FRlENDLV r 
smoke ,THEflt'S NOTHIND ' - 
TO BEAJ PRINCE ALBERT.^ 



1 



YOU-ArE. 
F'S reAllY 
URPfllSINC MOW 
SUC H A MILD 
1 TQgACCO AS. PA 
I LAN BE SO RICH- 
IE TASnrJQ AS 
'--i WELL 






M 



AND IN THIS CORNER... 

iHE WORLDS CHAMPION PIPE TOBAOOO 

UNBEATEN, TOO, FOR "MAKING* aCARETTES ) 



Smoke 20 fragi-aot: pip«ful« of Prince Albert. 
If you don't Find it tKe mellaweirt, tBitieat pipe 
tolM.cce you ever tmoked, return the pocket 
tin vrith the rest oF the tobaceo in it to lu 
«t «ny time witb.m & month from this dele, 
nod we will refund full purchase price, pliu 
pOtlME'e. CSifne<^} R. J. Reynolds Tobacco 
Company, Winltoo^ Salem, North Carolina 



PRiNCe ALBERT 

\S RICH-TASnN€ ) 
TOBACCO^ COOifR. 
MILPKR, BECAUSE 
(TS 

TREATED 



r’<rj>s-rl>i'hl. 3 KfS 
n. J. TijthirtiO Oil. 

Wk£ir.LiH]-£iaiFi‘ii, N. C+ 



PA!S 'CRiAlP OJl/ 
ROLLS FASTER- 

SfAVS R 0 a£R! 

, I GET AROUND^ . 
70 SWELL 'MAKIM 5 
SMOKES TD 'WE TIN' 



pipefuls of fragrant tobacco in 
every tin of Prince Albert 



BETTER SMOKES 
-OR YOU DON'T PAY! 






Popular Mechanics Magazine 

^ Real 5TEnCt> IN U| B. AHD CANADA 



WRITTEN SO YOU CAN UNDERSTAND IT 



VdI. 70 



SEPTEMBER, 1938 



No, 3l 



^HORTLY befote dawn on a 
Jun<? morning in 1918, 
Commander Lingi Rizzo of 
the Italian navy was patroll- 
ing the upper Adi-lalic with 
two small, twenty-knot motor 
torpedo boatSi 15^’ 

and ‘"M.A.S, 21/' w^hen col^ 
umns of smoke, plainly visible 
in the moonlight, were sight- 
ed to the north. 

Rizzo's tiny boats reconnoi- 
tered and found two large 
battleships, accompanied by a 
number of destroyers. Com- 
ing from the north, these ships 
must be Austrian and ene- 
mies! Rizzo ordered his min- 
iature warships to reduce 
speed so their engines would 
run almost noiselessly. He 
slipped between two of the 
destroyers screening the lead- 
ing battleship, the proud 
20,000-ton “Svent Istvan.'" 

Increasing speed, his boat, 
“M.A.S, 15/^ dashed to within 
300 yards of the floating for- 
tress and fired two torpedoes, 



T opr latent typr pf 
c^ottat motar boat^ 



Britith 

Bottom, 



onm of G^mm 



futarithip.'^ Ctnftr, Siammme 
motor torpedo bmitc 



T 
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AU photos courtesy *'Jane‘s Flghtlne Bhlps'^ 

coamtAi matar boat, top. Boiow appear, top to 
one of ftaly*s largest motor torpedo boatSf a 
British **motijiMito ujarmbip'^ and a Frenoh ibMf 

striking the dreadnaught amidships and 
rending gaping holes in her side. Simul- 
taneously *‘M,A,S. 21” fired torpedoes at 
the other Austrian battleship, the 'Tegett- 
hofl,” but missed. Then both motor boats 
fled in the breaking dawn. A destroyer 
chased them, but Rizzo stopped her by dis- 
charging depth bombs, one of which ex- 
ploded under her bow. 

Two and one-half hours after the attack, 
the battleship sank, taking with her eighty- 



nine of her crew of 1,000 officers and men* 
The remainder were rescued by the 
“Tegetlhofl’^ and the destroyers, which 
then returned to the fleet base, their at- 
tempted surprise attack on the anti-sub- 
marine barrage in the Otranto Straits dis- 
astrously repulsed. 

The sinking of the “Svent Islvan’^ re- 
vealed a new threat to the battleship — the 
motor torpedo boat’ and since the war 
many European navies have built fast 
boats of this type. The United States has 
also fallen into line recently, and our navy 
will soon possess several of these craft. 
Curiously enough, however, Japan seems 
uninterested in them. 

With the exception of Russian and Ital- 
ian boats, those in service or being built 
are for experimental and training purposes 
only. But in the event of war, each nation 
soon could have scores of them ready for 
service, for, being small, they can be pro- 
duced quickly and in large numbers. Dur- 
ing the world war^ for example, Italy and 
Britain each built several hundred* Both 
nations retain their faith m these tiny, but 
highly efficient boats, and today are in the 
forefront in developing new and swifter 
types. 

Perhaps the finest of these "mosquito 
warships’^ are Great Britam^s M.T.B/s or 
motor torpedo boats, fourteen of which 
were completed in 1936-38. They are a big 
improvement over the wartime C.M.B.^s* 
or coastal motor boats, which were able to 
operate only in the calmest of waters and 
bounced about so much at high speed that 
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it was almost impossible for crews 
to remain at sea more than two 
hours. The M.T-B,'s are splendid 
sea boats and can maintain full 
speed for hours without any un- 
. due fatigue to the crews. 

The first twelve boats are sixty 
feet long, weigh only fifteen tons, 
and are armed with two eighteen- 
inch torpedoesj discharged from 
troughs in the stern, and eight 
anti-aircraft machine guns. They 
can also carry a number of depth 
charges, so are capable of battling 
surface ships, airplanes and sub- 
marines, Their designed speed of 
thirty -five knots was increased to 
over forty knots in trials and is 
obtained by three 500-horsepower 
gasoline engines. At a speed of 
twenty knots their I'adius of ac- 
tion is 500 miles, Each boat is 
equipped with a powerful radio 
and carries a fourteen-day supply 
of provisions for a crew of seven. 
The cost for the twelve boats was 
a little more than $1,300,000, a 
trifle compared with the cost of a 
single modern dreadnaught. 

Britain's latest motor torpedo 
boats are 101” and n02 ” 

Little is known abiuf thb forrtl^er, 

(Continued to 138A> 




Darin s Painters on Tall Stack 



Ride Wheeled Platform Down^ 









Nwtl plait orm which futti dctwnward around ^iant 

smobesta^rh, ic ahoufn right with pointtrj at t/teir worib 

Suspended by cables from the top, painters 
cently were given a thrilling, dizzy ride on 
form, used in painting a giant 
pla^tfomi was equipped with wheels, permitting it to 
be rolled around the slack while the cables lowered 
the platform as the work progressed downward. 
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City Bus Has Four-Wheel Steering, Center- Wheel Drive 



Latest to challenge the trolley car is a 
city bus with four-wheel steering. Front 
and rear wheels turn in unison, enabling 
the driver to maneuver easily around street 



corners. The center wheels, meanwhile, 
supply the drive. This super-twin coach, 
tested on the streets of Akron» Ohio, seats 
fifty -eight passengers. — 




AToCicc front and rear wheets of thit twin-car bujt are turning a( once o« ^iFie dritrer maneuvers 

it around a street corner in Akrcn^ Ohio. 



2 e driving wheejm 

tjL hi 



arc t^Dse at t^e center 
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Flying Battleship*’ Has Gun Turret in Tail 






T liTO vimutt of battlt- 

Topt tftm biff Ughtine 
craft tahing off. Bottom^ the 
tail with ifa reVotving gun 
turret fa ffxL>< pCatcetiort 
- irffaini^t attachmrit appftlfaeh- 

J * (nff frarn rcar^^ 

O - 

1 'Among the features of England’s new 
'^iflying battleship/^ a fleet of which is un- 
der construction^ is a revolving gun turret 
which guards the taih The turret is ar- 
ranged to give the gunner full vision and 
to facilitate training his weapons on the 
enemy, no matter from what direction the 
attack is launched. It is understood the 
flying battleship is capable of 3,000-milc 
llighLs with full load of bombs and guns. 
The warplane is a development of the Em- 
pire type of commercial flying boat now in 
service on Imperial Airways routes. 



er Cutter Is Kept Straight by Watchful Electric Eye 



Even the business of cutting paper rolls 
is now kept straight by electricity. A West~ 
i nghouse engineer has found a way to 
guide the paper^&l by means of a sensi- 
tive phototube'. Light from a small lamp 
passes through four small lenses revolving 
1,800 times a minute on the shaft of a syn- 
chronous motor, and strikes the roll of pa- 

VV f : 



per as four revolving light beams. The 
light is reflected back to the phototube. 
Whenever the beam strikes a dark guide 
line on the paper, the decrease in reflected 
light increases resistance in the phototube, 
and this signals to a reversing motor which 
adjusts the position of the paper roll to 
bring it into a straight line again. 
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AROUND the WORLD 
in 91 HOURS 



O Y FLYING around the world in a little 
more than ninety- one hours^ Howard 
Hughes and his four companions dramat- 
ically demonstrated that airplane speeds 
virtually have doubled since the epochal 
flights of Col. Lindbergh and Wiley Post. 

Every stage of this amazing achievement 
— a trip of approximately 15^000 miles in 
only seventy-one hours ^ flying time — re- 
flected the great strides aviation has made 
in the past few years» 

Lindbergh flew from New York to Paris 
in 1927 in thiily-three and one-half hours» 
Hughes and his crew covered the same 
route in half the time, Postj in 1933, cir- 
cled the globe in seven days and eighteen 
hours. Following virtually the same course, 
the Hughes flyers set a new record of three 
days and nineteen hours, almost four days 
faster than Post^s time. 



Hughts and cQmpamifn in cockpit of round -thc- 
warld and Crass-secHonat diagram of ahip^ 

BetaWf routes fotlowcd by Pott and Haghetf thoar- 
ing approximate dittanccs of tach lap 



Lindbergh^s “Spirit of St, Louis,” one of 
the best of its day, was driven by a 220- 
horsepower motor and carried 451 gallons 
of gasoline and twenty gallons of oil on the 
Paris flight. It had a fixed-pitch propeller. 




s>* 



ni_^ 



HUOHE5* ROUTE 
POST'S ROUTe' 



i 






J 



# ' 









7 



r 




ih 




«■ 

r 

• • 

i 

4t# 







Cockpit of typical modern airlifner- on hie record brenfcinjf fl/ffAH, aided by dji array ot r/irfrumviits f/it* thiSf juFu# what cxpartM Maid loom the 

«fa&arote radio inetaliation etfor carried by a long distance flyer 
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fixed landing gear and was lauilt of spruce 
and metal tubing covered with cotton fab- 
ric. Its top speed was 120 miles an hour. 

Hughes’ S85,000 '^New York Worlds 
Fair of 1939’^ Kas two 1,100-horsepower 
engines and carried L(i50 gallons of special 
aviation gasoline on the trip lo Paris. It 
has adjustable pitch propellers, retractable 
landing gear and is constructed almost en- 
tirely of metah Its top speed is 260 miles 
an hour. 

Post’s ^‘Winnie Mae” had a 500-horse- 
power engine and a cruising speed of about 
145 miles per hour. As for instruments, 
Lindbergh and Post had almost none com- 
pared to the vast array which aided 
Hughes in piloting his twelve and one-half 
ton ship. 

The “Spirit of St. Louis,” for example, 
had an oil-pressure gauge, otl-tempera- 
ture gauge* tum-and-hank indicator, an 
earth inductor compass* air-speed indica- 
tor, engine crankshaft speed counter, nav- 
igation and landing light switches, altim- 
eter and an ignition switch — that was all. 
Most of these few instruments, it will be 
noted* indicated engine performance but 
were of no value in navigation. Lindbergh 
did not even have a radio and, once over 
the Atlantic, depended entirely on a com- 
pass and the stars to fix his course. 

Now take a look at the Hughes instru- 
ments, most of them developed since Lind- 
bergh’s flight. First of all, thcre^s an auto- 



7*untng up mot4trw 4ft ttughem ptaue ut Nmuf VctA. 
SotiarTif inMtrvmmnt panel at LinJbmrgh^a ^^Spirit of 
St* Louit " Comport thtto itiitruMtntM with the 
array an facing page 

matic pilot, capable of flying the ship on a 
predetermined course for hours at a time. 
The 100 instruments also include oil- 
pressure and oil-temperaturs gaug^es for 
each engine, cylinder-head taiiperatuj*e 
gauges for each engine, four fuel- capacity 
gauges, air-speed indicator* dual manifold 
pressure gauges* dual artificial horizons, 
directional gyro compass, engine exhaust- 
analyzer* two sensitive altimeters, flap- 
position indicator, wheel-position indica- 
tor, revolution counters for each engine, 
oil -pressure gauges for the ship’s hydraulic 
system, light switches for the entire ship 
and instrument panel, radio-control 
switches, tuning grinders, volume rheo- 
stats, propeller pitch controls* flap controls, 
landing gear switches* fuel mixture con- 

(Contlnuefl ta pa^e 141 A) 
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How Giant U. S. Liner Will Look at Sea 




Artitt Wordtn Woo4*a of tAi* new Am*ricttn Irner tmfi b* ttoTt*d Thm whip vtitt 

carry paswengert vnd a vreuf of 63B in the North Atlantic service 



How the big U. S* Lines passenger ship, 
which will replace the historic "Levia- 
than/* will look when ready for the sea 
has been visualized on canvas by the ma- 
rine artiste Worden Wood* Costing $15,- 
750,000, the ship will be a companion craft 
to the S.S. a^anhattan” and S,S, ^‘Wash- 

Governor Holds Car to Any 



ington*' in the North Atlantic service, but 
will be slightly larger than either of them. 
It will have accommodations for 1^219 pas- 
sengers and a crew of 659, with a displace- 
ment of about 34,000 tons* The length will 
be 723 feet and the beam ninety-three feet 
and three inches- 

Speed Set by Turn of a Key 




Your car, or even an entire Heet of 
trucks, can be hel^to ally maximum speed 



Itiagram ef ifariabte governor which controls speed 
^ of autoiAobile by turning key >4? 



from thirty miles an hour up by means of 
a variable speed governor just brought out. 
By turning a key on the dashboard the top 
speed is set at the desired rate, and when 
the key is withdrawn at that setting the 
car cannot be driven any faster. About six 
turns to the right removes all governing 
action and the car can be operated at its 
own capacity. This governor is operated 
by the vacuum in the intake manifold, and 
it allows use of full power when climbing 
steep hills or under similar load. 
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O FFICERS of Inspecting board cofTteln^ 

ing flight instructiom^ Below^ releasing weather 
bnlbon to gather data for Unde Sam's pilots. 



F 3^011 have what it takes, Unele 
Sam wants to put you on his pa}'^ 
roll while he teaehea yon to be- 
come a pilot for one of his great 
‘'Flyinj[^ Fortnisses. ” It's a great op- 
portunity" for those who wish to follow^ 
aviation aa a career if they can make the 
grade. 

If yon are between twenty and twentj'- 
six years of age, physically and mentally’ 
fit, and have had two years in college or 
the equivalent, you have a chance to he- 
coine a pilot or a member of the creTV of 
one of the great bombing planes of the 
Army Air Corps and be assigned to ac- 
tive duty as a reserve officer on the same 
paj" as a Regular Air Corps officer at one 
of the great air bases like March Field 
in southern California, one of the na- 
tion's most important “ Wings/ ^ 

The expansion of the nation air* 








Mjip photo courteiy U. S. 
Army Air Corprt 

Consulting wfiath^r 

chftrfi «t March Fi&ld, 
dbore, bafdre dartfiifl^ 
parachuteii for a 
right, Mdp shawt drea 
compriilng ‘"Pint Wlng/^ 
ejtcnpt Alaska, 



fightini? forces and the addi- j 
tion of nuiny new planes of 
various types create the de- 
mand for young men to fill 
positions as officer pilots for 
the new equipment. This sud- 
den call for prospective Army 
Air Corps pilots is one of the 
most unusual ever made by 
the Army which, in addition 
to throwing open the doors of 
the servdee, has gone a step 
further by creating special 
flying boards which will visit 
every college in America 
which Ims an R.O.T.C. unit in 
the search for desirable jmting 
men to be trained as pilots for 
the Army Air Corps. 





Flisht comniAfld«r receiving mechanical re- 
port before taking off with a bomber* Betow, 
flying personnel must keep in first-dan con- 
ditionp mentally and physically. 



America, within the ue:st few months, will 
have one of the greatest air forces in the world. 
The amazing Flying Portresses pictured here 
are soon to be dw^arf ed by even larger * ‘ Forts of 
the Air/' The Air Corps plainly states that fly- 
ing these planes is a business strictly for young 
men. There is no room for "old soldiers," who 
are being weeded out and replaced by men whose 
qualtflcations automatically fit them to become a 
part of a gigantic, smooth wwking machine* 

At -March Field activity is the keynote of the 
air force. Physical as wrell as mental fitness is 
necessary". If you have these qualifications and 
can prove you have had two years of college, you 
are eligible to apply to become an officer in Uncle 
Sam's Air Corps. If you have not gone to college 
but have had the equivalent of the first two years 
of study in college, you may take a -written ex- 
amination after first having passed the physical 
tests which are thorough. 

An outstanding feature of the new plans for 
receiving enlistments for Army Flying Cadets is 
that after you have completed your training at 





the Air Corps training center ^ at San Antonio, 
Tex., and served witli a tactical squadron, com- 
piiing the coveted 1,200 hourat flying time, you 
will be eligibie to obtain a rating from the Bu* 
reaii of Air Commerce, Department of Com- 
rnenie, as an airline transport pilot if you do not 
wish to continue as an officer in the Army Air 
Corps. 

The Army Air Corps is divided into three 
** Wings.’’ "March Field, the base of the First 
Wing and one of the most important of the 
three, is prepared, on a few minutes’ notice, to 
protect the entire west coast of the United States, 
this area extending far out over the Pacific 
ocean. The area of the First Wing also includes 
Alaska, making this iving the largest of the corps. 

The protection of all of the territory of the 
United »States west of a line stretching from the 
Canadian border to Mexico and from the eastem 
boundary lines of Montana, Wyoming, Colorado 
and New Mexico is the responsibility of the 
March Field base* The bombing squadrons and 
attack groups at March Field can be reinforced 



Lowr-r caiirte«r U* S* Armr AJr Curpn 

Some of thfl reatons why America faeli la- 

cura from foraign tnvaiion — a lina of 
foftrestat" raady to taka to fha air. Bafow. 
fwiiTirriTig pool at March Fi#ld, 




by the bombers, attack and 
pursuit units of Hamilton 
Field at San Rafael, near San 
Franeiseo, in an emergency, 
and also by units to be estab- 
lished at Seattle. 

The amazing thing about 
the Air Corps is the speed 
with which it can swing into 
action, covering thousands of 
miles of territory in a fei^v 
hours. In ease of emergency, 
in ,]nst twelv'C hours the entire 
air-fighting forces of the na- 
tion based within the United 
States could be in action all 
along the west coast. The 
same fighting force could 
strike on the east coast if nec- 
essary. 

Idfe in the Army Air Corps 
does not consist entirely of 
flying or the building and re- 
building of equipment. There 
are social as well as sport activ- 
ities. The latter are designed 



Machine gunnar, I«ft, manning liigh-p-ow- 
araej nf|« In cockpit of an attack pUna, Abova, 
rigiit, attacking diummy |ump«r to a parachuta for 
a tcit drop from an airplana., All parachutas ara 
thus tasted at March Fiald at regular mtarvats. 
&alow, control tower at March Raid whara tha land- 
ing and takaoff of planai is dlractad with tha aid 
of two-way radio. 



to keep rude Sam’s men of 
the air, in '‘the pinb^’ for 
admittedly the Army Air 
Corps personnel irms-t eon- 
a i s t of men who more 
nearly approach mental 
and physical perfection 
than any other branch of 
the service* At March 
Field a gymnasium, bowl- 
ing alleys, hand-ball courts 
and swimming .pools offer 
healthy recreation. 

Unlike other branches of 
the scr^dee, there is little 
pomp at March Field. The 
usual army formalities* 
such as reviews, seldom arc 
li c 1 d. However, squadron 
inspections and some of the 
other routine “chores*’ of 
army life are in vogue at 
this famous air base. 

Some of the most famous 
of all Air’ Corps groups 
have their base at llarcli 
Field* R e c o r d *s of long 



a 




AAeCHANICS, top, checking 
Army plane aftor a flight* Right, 
prepartng an attack plana for a 
smokfr fcrean flight* 
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staiiditif?, eontributingr to the high efficiency of 
the corps, have been made by the sciuadrons 
based there and, as a strategieal location of 
the air force, March Field ranks high in im- 
portance as a national defense headquarters 
of the nation and the west coast in particular, 
According to recently announced plans, 
America is now establishing and in the future 
will maintain the largest and most efficient and 
modem afr force in tlie world. In this pro- 
gram, March Field is likely to play an im- 
portant part. 



UUMMY bombt bsitig loAd»d «b«4rd « 
"Rying Forfr«i" at March Fi«ld. Right, 
bowKng h«|p« k«*p tht m*n in trim. 
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Fast Train^s Wheels Cooled by Spr^^ 




To prevent overheating cauiied by pro- 
longed application of brakes, the Southern 
Pacific company has installed a wheel- 
cooling device on its fast trains- ft consists 
of an outlet from a water tank^ operated 
by an air-controlled %falve with longitudi- 
nal pipes and lateral branches at each 
wheel p terminating in spraying no jostles* 



ystem 

ffj 




Topf an* d/ I Ad lat**t ttr*atntin*rt, Bottottif thttch af arh*ml t praying Mytirm d*Mifntd t« k**p AraJb«« 
co«l. flfatm lacd^eil ta piay af wattr dirmctly on ufht*lt 



When the engineer applies the brakes, he 
also opens the control valves of the sys- 
tem, causing a sufficient amount of water 
to flow on the wheels to counteract the 
heating effects of the brake shoes. The 
system also works automatically by pneU" 
matic or electrical means. The main con- 
trol valve operates electrically from ther- 
mostats applied to the brake shoes when 
wheels have become heated to a predeter- 
mined temperature, or by air pressure 
each time air is applied to the brake cyl- 

W 7/i' 

From a Sheet of Brass to a 



inders. An electric relay allows for air 
from the brake system to blow water out 
of the pipes following each application to 
prevent water freezing in the pipes in cold 
weather. Use of the wheel- cooling system 
has resulted in a considerable saving in 
use of brake shoes. Another device to pre- 
vent operating delays consists of an ar- 
rangement by which roller-bearing boxes 
are equipped with odor bombs which dis- 
charge an obnoxious odor to warn trainmen 
when journal bearings run excessively hot. 

Finished Electric Lamp Base 




Stapa the m«hing at electric iamp 6<ise 



From brass sheet to finished electric^ 
lamp base there are a number of interest- 
ing steps taken in the Westinghouse plant. 
First, round disks a re~cut f rom“tHe~ sheeT 
and formed into a cup. Then the cup is 
drawn, pierced, formed, trimmed and 
threaded before being assembled to the 
center contact eyelet with glass insulation 
to form the completed base. A photogra- 
pher recently followed the metal sheet 
through the various steps, finally snapping 
a picture of the finished lamp. 

CSend return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine. 
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Loudspeakers Speed Dispatch of Fire Squads 




Seconds CMfnf ia Rfhting and Itmdspcabcrs arc cirtfinr twelve to twenty seconds from response 

time at ci/^ffre t^uadm^ Still alarm reaching central offic*, top^ is dispatched to speaker in eoery station 




^ ^ ETTING more power and 
speed out of their ears is the 
hobby of thouiiand[> of young driv- 
ers. In every neighborhood they 
are trying to make their cars go 
faster by changing the valve tim- 
ing or installing racing pistons and 
“high head.SK^ Then they wonder 
how they can safely try out their 
“hopped up" cars. 

In southern California 50D 
young men have an answc?r. In- 
stead of chancing death on the 
i\ighways, they hold regular rac- 
ing meets, Eiich owner drives his 
car wide open and finds out just 
how fast he can go. One of their 
race days is a sort of junior In- 
dianapolis meet* 

The drivers have their own con- 
test board, starter*s and judges. 
They use electric timing to clock 
their cars and a portable tele- 
phone system for starting and 
keeping the course clear. Scores 



Midget racer Sf top, fighling far lead oomr ouf of a 

^irrn. fioftonii potuder puffs an backs af driver^t glmtcs 
arc used fo mipc goggles dean daring a dusty road raca 
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AMATEUR DRIVERS 
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Coupe (t(' fop ha^ itui i^heel 

cocfrprf of modifi*d roCK^Jtfr^ ^pfo thin otserritf 

of their cars have exceeded 100 miles per 
hour and half a dozen or so have qualified 
at close to 120 miles per hour. Yet care** 
fully planned safety rules make the races 
safer than ordinary highway driving. 

This type of amateur racing started last 
winter when two dozen neighborhood 
^speed clubs organized the Southern Cali- 
foriiia Timing Association. They incorpo- 
rated as a non-profit organization and 
picked Muroc Dry Lake as the race site. 
This lake bed, on the desert 100 miles from 
Los Angeles, is fifteen miles long and as 
flat as a table top. Four races are planned 



each summer. In the first meet 
this summer 226 cars took part. 
So many were present that it was 
necessary to start the qualifying 
dashes at lour oVlock in the morn- 
ing to complete the program be- 
fore the midday heat set in. More 
than 10,000 people got up early 
and made a trip to watch the 
trials. No admission was charged. 

No closed course races are held 
because straightaway speed 
dashes, with no corners, are safer. 
The course is seventy -five feet 
wide and about three and one-half 
miles long, marked along each 
side with red flags at thirty -foot 
intervals. The finish line is one 
and three -fourths miles from the 
starting pit, the last quarter-mile 
being the ^‘time trap” over which 
speeds are electrically obtained. 
In making a time trial, a driver 
uses the first mile and one-half to 
get up to full speed before he hits the trap. 
After he has driven through it he has 
about two miles in which to slow down 
before turning off the course. The home- 
made electric timer is accurate to within 
one ten -thousandth of a second in twen- 
ty-four hours. 

Safety rules prohibit a car from partici- 
pating until it has been checked by the 
technical committee. Tires must be good, 
the steering assembly must work easily 
and without play, the exhaust pipe must 
be attached firmly and body and hood must 
be fastened securely. Only one man is al- 
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er. No driver can use more 
than SlOO worth of borrowed 
equipment on his car. Silver 
cups are awarded by the dif- 
ferent racing clubs as prizes* and 
service shops put up equipment 
prizes* 

Each driver is allowed two qual- 
ifying lime trials* his average de- 
termining the class in which he 
will race* There are five racing 
classes, from eighty to ninety 
miles per houi‘, from ninety to 100* 
and up to the fifth class in which are cars 
qualifying at 120 miles per hour or more* 
An entrant who oversteps his class divi- 
sion by more than one mile per hour is 

{Continued to pafc t 25 A> 



Oi-fWr top ia tightening Uftatar hase on hitt 
high-compression engine. Center, 
modified roadster with speciai racing engine^ 
Sattmmf touring ear, dilapidated in appear^ 
anctf bu( with a racing engine 

which gives it a speed of WO mites an hour 



racing 

owner 



lowed fn each car. No driver is 
allowed to follow closely 
other's air wake* 

Almost the only motor reslric- 
tion is that it must be American- 
made. Special high -compression 
heads, overhead valves and extra 
gear are permitted* An 
can do almost anything he 
likes to get more speed* Model A 
and B Fords, V-8s, and Chevrolets 
are the most popular engines and 
four-c^dinder engines win nearly 
all I'aces. Cars are raced as stock 
roads ters+ as modified roadsters 
on which changes to convert them 
into racing cars have been mode, 
and as coupes and sedans* The 
two latter classes compete togeth- 
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Is Timed by Electric Eye 
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tke northerly latitudes the nearest star, 
irius, is twice as far away and a million 






ProfcMsiaiiat baxtr't trEtuels post phet^cvHm fit 
fitrty mtie* 4iJi hour; amateur's best wat twenty 



How fast does a boxer’s fist travel? No 
one—unless it was the fellow who tried to 
dodge the punch’ — knew until a photoelec- 
tric measuring device was put to the test 
recently* A heavyweight boxer shot his 
arm under the dual "electric eye” 
at the rate of forty and two- 
miles an hour; spectators at the 
ringside tried their punches, too, but could 
do no better than thirteen to twenty miles 
an hour* The speed is computed by an 
electric meter which calibrates the time 
required in intercepting two light beams 
about a foot apart. 



How Near Is the Nearest Star? 
The Answer Is in Tons 



How far is it to the nearest star? Meas- 
ured in miles, the figure would trail such 
’"ing string of ciphers as to be meaning - 
Measured in tons, the answ^er is star- 
g* If a spider should spin a thread 
‘ound the earth, that thread» rolled into 
little ball, would weigh about a pound. 
But a spider’s thread spun across space to 
Alpha Centauri, the nearest star, would 
weigh not fifty nor 10,000 pounds — but 
500,000 tons! That neighbor star can be 
seen only in regions near the equator. In 



tons of spider thread would be needed to 



cross the 

14 



V 

iWi 



ap between it and the earth. 



Street Flusher Does Extra Duty 



Fighting Farm Fires 



To help protect farms from fire, a street 
flusher truck built for rural 
doubles as a fire truck, carrying 
hose and pumping equipment. With 
tank, varying up to 3,000 gallons capacity, 
kept always full of water, the truck Is^ * 
ready to speed to a farm fire and throw 
water immediately. The flusher pump can 
be used to discharge water or to pump it * 
from cistern or creek. 

2_ 



Reel on Rug Cleaner 
Winds Up Electric Cord 



No need to tangle and trip on the execs^ 
loops of your vacuum-cleaner cord. An 
tomatic takeup reel just introduced pays \ 
out just enough cord to reach from the 
wall socket to the site of operations; reels 
it in at the touch of a finger loop and 
it stored in a metal container that is an 
integral and decorative part of the vao^ 
uum- cleaner handle. It works on a prin- 
ciple much like that of the 
reel. The exact length of cord needed 
always payed out autpmatically. 



Rtot in circular housing «n iftfl/f cf cttontr putts in 
the cord at t«ucfi ot/-Sna*r-ioop Cant rot 
> 1 -U ff . . ^ 
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Big Bombers Are Loaded in Practice for War 








U 



How the giant bomber 
would be loaded with ex- 
plosives in time of war is 
shown in a group of pic- 
tures snapped recently in 
Fr^Ce-during aerial ma- 
neuvers at Rheims* The 
various ops, include 
hauling IKe explBsives on 
small carts to the big 
bombing planes* Next 
comes attachment of the 
omb to the underside of 
the ship, then an aide ad- 
justs the fuses to permit 
detonation and finally the 
loaded planes are drawn 
up ready for flight, with 
the deadly “eggs” in place 
or unloading on their ob- 
ective. In a test flight, 
French air force pilots 
troyed an artificial vil- 
age with bombs, ^ 

\tcsf 



adio Clock Is Kept 
on Time by Signals 
Varying a Beam 



Its time set and cor- 
rected by signals sent out 
from a master clock at the 
broadcasting station^ a 
radio clocks that can be 
installed as *n- 6r^ 

dinary radio receiver has 
just been patented. It 
tells time to the nearest 
five minutes, but can be 
modified to show correct 
time to the nearest sec- 
ond. Without interfering 
with the regular broad- 
cast program, the clock is 
set by low“frequency 
modulations below the 
audible range. The sig- 
nals cause reeds to vi- 
brate, and the reeds in- 
errupt or let pass a light 
earn directed toward a 
cteen. The position of ihe 
earn indicates the time, 





Scries ph^^tos showins how hig bombing plane i,s l-aaded, Top„ 



rolitng bomba to ship^ Center^ uttacbing a bomb^ Bpttomt Jtet- 
tins dctanaling deuica_on the txptastUe 
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Aerial Car Lifts Passengers 
To Mountain Summit 



and has high resistance to pressure. An- 
other method of fabricating sulphur pipe 
is to poui' the mixture of molten sulphur 
and aggregate into a rotating mold, a tech- 
nique similar to that used in making cen- 
trifugally cast-iron pipe. 



Vacuum Lifter for Sheet Metal 

? rotects Operator’s Hands! 

ITanfeer to the 
workman’s hands 
in lifting and feed- 
ing sheet metal 
during stamping 
and die press op- 
erations is elimi- 
nated by the use 
of a vacuum lifter. The vacuum cup grips 
the metal firmly and is released by press- 
ing a l^ver Avith the thumb. 



Bicycle Carrier on Car Bumper ^ 
Installed in a Few Seconds 



Twenty-teven passertger 

mflunfAtn^ H, an 



lip Cifirnnan 
trip to tammit 



Convenient f (A- , bicyclists in getting a* 
tart from the crty^oli pedaling expedi-^ 
^;^ions, a **bike” carrier can be attached 
Twin tramcars are gliding up and down^^he rear bumper of an automobile in fif- 
the slope of Cannon mountain in New ^een seconds. It carries one or two bicy- 



H ampshire, s taking passengers to and from ^les safely. Garages^ too, use this carrier 
the 3”4T0-foot summit. First of its kind ir^-c^j^^n picking up and delivering automobiles 
America, this aerial cableway In the White N;o customers, since it provides the driver 
mountains was opened in June and will inexpensive way to ride back. Felt pad- 

K used by tourists in year-around service, ded screw grips hold the carrier to the 






Steel Pipe Lined with Sulphur 



Used to Carry Acids 

^ ^ Sulphur lining for steel pipe has 
possible to carry acids and salt 
^ '■"^hrough the same pipe for several 
# ■^without corrosion. Ordinai'y steel 



pipe 



J l^have been known to fail in four months 



from the coiTosive action of these 
One method of coating steel pipe is to cov- 
I ” er the interior of the pipe with a bitumi- 
^^hous material, then center a steam -healed 
Lwore inside the pipe and pour into the an- 
nular space a mixture of molten sulphur 
and aggregate. After this mixture solidi- 
fies the core is removed, leaving a pipe 
with,^^ ^homogeneous lining of sulphur. 
Such a pipe is unaffected by moisture, 
temperature change on corrosive liquid, 

/" ft. ffi J /) i / I 



Garags rtldJl doiilftring auto foattno bioycio on roar ^ 
tSurnp^i^ apd thoti podala /p hia garagm ^ , 
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“ Sticky ” Air Studied tc> J^lake Planes Faster 



. JyO ^ *“ 

Large transport planes 
of the future maj have 
wings only one-hiiLf the 
conventional size, lind as 
a result, may fly much 
faster than they do today. 

This is one possibil ty in- 
dicated in experiinents 
being conducted )>y the 
National ArJy l.t^nry C!om- 
m it tee fgi_Asrs:in3.ut\c 
Calif ornija Ixts-ti t ii te of 
Technology, Air jtakes o n 
some properties of a liq- 
uid when a body moves 



it has been found, and its viscosity is such 
that some of It tends to slick to the surface 
of the moving body. On an airplane the 
size of the Douglas **DC-4,” this boundai'^y 
layer of ^'‘sticky” air is more than an inch 
thick twelve feet back from the leading 
edge of the wing and increases to as much 
as three inches thick at the trailing edge. 



The stagnant layer of air leads to stalling 
of the wing at high angles of attack, One ' 
way of speeding up the movement of the 
boundary layer across the chord of the 
wing is to apply suction to open slots in the 
wing surface. In experiments in the Cali- 
fornia Institute of Technology wind tunnel, 
a hollow airplane is used and a line of open.4 
slots on the upper surface of the wing is 
connected to a motor-driven suction fan^ 
inside the model. The suction required for 
best results would be three to five per cent 
of the total engine power in a full-scale 
plane. The effect of the slots is practically 
to double the lift of the wing. That means 
that higher wing loadings may be applied, 
permitting use of much smaller wings than 
are needed without the slots. Smaller 
wings provide less weight and less drag, 
permitting higher speeds. 



Sw*r&l of «ci- 

cntittt at workfttutiy- 
ing "sticky^*^ air ufitfi 
aid of modtit* Top, 
modol plant muMptnd* 
td in laboratary tttt 
funnel. Cirolf^ unit A- 
ing on fuomlago^ Bot- 
tom, applying piattic 
to wing 




Tht dufAor and his ICsllatt atitogii'o^ ^<^Pi oa roof q/ Chicago pnwt 

office }ust altar MiUat hoJ tandad autagiro thara 



By John H. Miller 

Chief Teot Pilotp KelEett Auto^iro Corp« 



IN 1934, I thought I was buying my last 
automobile. The old bus now is much 
the W’orse for wear but I still hope my 
next car will be a ro adable^a ntngirp^ 



With it lies the future of transportation 
for the motorist who wants to fly and the 
flier who must motor when his trip is short 
or the weather Ls; bad, It puts three whirl- 
ing wings on the automobile and forges 
new measures of protection and conven- 



ience for the aviator. Get 
this picture: 

From my suburban 
home, I duck out to 
one-car garage, where 
the giro wails, its three 
rotor blades folded back 
over its tail. Slipping the 
road gear into reverse^ 1 
back out and drive off in 
the city- bound stream of 
traffic. A half mile and I 
come to an open lot, turn 
in over the curb and stop 
to break out the rotor 
blades. It's simpler than 
putting up the one-man 
top on a convertible 
roadster. 

I rev up the rotor sys- 
tem. having switched over 
from the traffic gears to 
the flying gear, and a mo- 
ment later I am flying at 
100 miles an hour* high 
above the crawling stream of traffic. I can 
go faster or slower but I know that in less 
than ten minutes I shaU be dropping into 
a city parking lot beside my office, twelve 
miles distant I can land, fold back the 
blades and become a motorist if upstairs 
weather gets bad. I can use the city streets 
if I have errands there. Family week-end 
trips can be projected hundreds of miles 
beyond auto range. I have an automobile 
and an aiiplane, all in one. 

This is no dream. Such a machine has 
been built, driven and flown. You can or- 




f 



' I 




ELfVATOR 
LOWERS Plane 



MJLIL 

CONVEYOR 



Aift. CURRENt^ 



der one today if you ai-e willing to 
pay the price. But the price as yet 
is high and the engineers have not 
completed the studies which will 
make the readable autogiro the 
nearly perfect transportation ma- 
chine it is sure to be some day. As 
yet, it cannot carry the load or 
afford the comfort I have been 
taught to expect in m3" car. The 



ROOFtHTEf^ 
CVtA S^DE. iS 
BUIUHN6 - ^ 
PR&V.e MTIK' 
UP 0JIAFT6 



price wdll not come down appre- Artut’* conemptifiit of Tonrfjn:^ JsJrtfform Otop city bviUing at 

Ciablv until hundred^? of mndplc t}itualixe4 by Miller speed up handling of maiL Befawt 

L 1 j A j r !- r d€liperine bigt of mail ta landing hit 

can be sold. A.nd so, f still am ou^of^iro oii roaf of tht past oflfc* 
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Lan-TJT cue 



heller t«a,nn[ 



L'ni'K-f-^l jk'iTilP 



lrf. 1 T in iTiM4«r 



ITOrOlt BLADES 
20 FItT iQMig. 






L'p[»er Jrlvr iluifr 



Untvrrtal jcwtiT 

\ 

LltiBic-r \ 



r mailt drliitl 

ijtC Brake Ajic 



Rj.Jk.l1 ihniTT htfjirjni;. \ 



^'1- TiJilH it<>t 
TorOur limitini 
rliilkrh 
ftinc Etrltr 
Pkoitm 
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ihrilH beariiije 



C LikIi (Lfinrnl bcirlnj 



Top photo 0 Undorvood: and Underwood 

i4irto|rfVof titPt landing t>n capital plasat WaahingtanM Center^ delails 

a/ r«for altar ter of Ktllett autogiro. Bottom^ autogiro with rotort locked 
back^ showing amati space occypjeil by mochint 

waiting for the production fellows to turn 
out a giro w'hich will compete favorably 
with my 1934 car. 

The autogiro is an aircraft without 
wings, it is supported in flight by its whirl- 
ing vanes, a set of overhead blades which 
operate like three individilai gliders. In 



descending flight, each 
blade becomes identical 
wdth a glider flying dowm- 
w^ard in a spiral. Togeth- 
er, the three follow each 
other in a tight spiral or 
helix. If three gliders 
w'ere to execute this ma- 
neuver, they would bank 
more and more steeply as 
the spiral became tighter. 
But if the three gliders 
are joined at a hub, much 
of this hank is eliminated 
by the balancing of their 
opposing forces. 

That is exactly what 
happens in the flight of 
an autogiro. The gliders 
or blades are joined on a 
ball-bearing hub so they 
neutralize to a degree and provide lifting 
energy. Tn foi ward flight under power, the 
gliders still have a tendency to spiral 
downward hut this is checked by the for- 
w^ard propeller which pulls the ship and 
rotor horizontally. Likewise, as the ad- 
vfincing blade rises, the retreating blades 
drop, so thtit though the same spiral exists, 
the glider skids around its forward turn 
and slips as it crosses the 
tail of the ship. 

The weight of the giro 
or propeller thrust pro- 
vides the only energy to 
revolve the rotor once the 
ship is in the air. The 
motor has nothing to do 
with it and neither has 
the slip stream. Most of 
the maneuvering is done 
by tilting the rotor hub so 
the direction of the blades 
points the nose of the ship 
upward, downward or in 
a lateral direction. The 
ship follows its nose. We 
have effective control at 
any speed that will keep 
the ship off the ground for we do not need 
a rush of air over any control surface to 
operate. The rotor turns automatically 
when the ship is flying and as long as it 
turns the ship can be piloted normally. 

An autogiro can land in a tennis court, 
and can take off in the length of a football 
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field* no matter how bad conditions are. It 
can fly at zero or 125 miles per hour. It 
can climb 1,200 feet per minute and go weE 
above 15^000 feet. It performs as well at 
thirty to fifty miles per hour as at 100 and, 
in a wind of twenty miles per hour* it can 
stop, hover, and gently move off sidewise* 
if that is desired. 

American-built giros need a stiff breeze 
to leap into the air with a forward run of 
only ten or fifteen feet but the British 
makers have built“though perhaps not 
wholly perfected — the direct jump-off giro 
which goes into the air from scratch* pull- 
ing itself from the^^round by its rotor en- 



ergy. The Pitcairn Autogiro company 
hopes to have such a ship, possessing road- 
able characteristics, on demonstration here 
later this year. 

The autogiro differs from its cousin, the 
helicopter, as much as it does from the air- 
plane. The helicopter has no propeEer but 
actually flies itself through the forward 
puli of its rotor system. That means the 
power at all times passes directly into the 
rotor, turning it mechanically. In the au- 
togiro, the rotor blades turn automatically. 

Today, there are about thirty-six pri* 
vately owned and licensed autogiros in the 
United States* In addition, there are seven 
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Kellett giros being flown 
by the army. The seven 
army giros and one of the 
private^ licensed, ships, 
are of the wingless, di^* 
rect-control type. These 
differ from tlie obsolete 
kind in tl^at the wings 
have been eliminated to 
give control independent 
of the airplane limitations 
which the short, stubby 
wings introduced. The 
last oif the winged type 
built in 1932, Many 



was 

of them, however, are 
doing good jobs^ crop- 
dusting, scouting for plant 
and tree pests, serving as 
sport planes and for han- 
ner-towing and short -hop 
taxi assignments. 

The giros produced 
during the next year will 
enlist in the army for observation, communication, map- 
ping and similar uses where their slow flight and free- 
dom to land and take off become invaluable. 

Inauguration of feeder mail services by autogiro may 
begin within a few monllis, for recent experimental 
flights have proved them practical. Congress has passed 
a law deputizing the postmaster general to begin such 
tests. The giros will be used to bring the mail from out- 
lying toums to airports on the main air-mail routes or 
to fly the mail to and from central city post offices and 
distant airdromes, 

I have been flying autogiros for seven years. During 
this period I also operated conventional planes, so I 
know" w"hat each type of aircraft can do and where each 
out-performs the other. Six years ago I was looping 
the old wnng-typo giros at air meets, I flew^ the first 
autogiro from coast to coast and I owned a giro and used 
it to make my living for several years. Therefore, I 
know the shortcomings of those early cranky, unpre- 
dictable ships* 

But those old ‘‘babies” could fly like no other aircraft 
before them. One time, I w as towing a banner in north- 
ern New Jersey w^hen my engine cut out. Below me 
was a woods bristling with trees, and a cemetery full of 
tomibstone&. I chose the graveyard and squeezed that 
little crate into a space about 100 feet square. The giro’s 
prop nestled against a mausoleum^ its tail gently rubbed 
a granite cross. That’s as near as I want to come to a 
cemetery w^hile flying. And it’s a certainty 1 would have 
landed there for keeps if I had been flying anything 
but a giro. 

When the wdngs W'ere dropped, the engineers gave us 
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a macKinc which will come down 
slower than a parachute^ even 
with all power cut off. With one 
of the new ships, I might have 
made a safe landing on top of the 
mausoleum. 

Learning to fly such a giro is no 
more difficyJl, and may be easier, 
than learning to fly an airplane. 
It is a different proposition en- 
tirely. Being a good airplane pilot 
may help or hinder a new man^s 
giro skill — but airplane experience 
is quite unnecessary. There is this 
to say for the giro: If you get in 
trouble you can slow down or let 
the ship land itself. You will 
probably w^alk away unscratched 
even if your ship “dents a fender/* 

In 1935, two direct-control au- 
togiros were landed on the roof of 
the Philadelphia post office. 
year» I did the same thing with a 
Kellett giro, sitting it down on the 
roof of the Chicago post office with 
an air-mail shipment from the 
Chicago airport. The trip beat 
truck time by forty minutes. A 
few days later, the KD-1 giro and 

(Continued to pnge 1 S 4 A> 
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Riding Wooden Water Wheel 



Is Latest Seaside Sport Thrill 



i f f. L ' ~ ^ 

TheFe's pfttnty of tog it'firJli j'n martouvtring'ttits "sqairrot-cage^^ 
* on tho waters It it built of light tnftal onct wood 

Sea -going squirrePc&^eS^re introducing a new 
tvater sport in Germa ny. They are huge water 
w'heels of woodland light metal. The wheel is big 
enough to accommodate one to four persons who 
maneuver it by running on treads inside. Steering 
and keeping it rolling demands nimble feet. 



“Pigeon-Toed'* Motorcycle Tests English Road Surface 







Notite thm amgit at tAc ^‘otitriggtr" whttl tt 

Itt thidding tendency it uitdlo teef highwoy tur/atet 

^ m « I W#" 



Highw^ay surfaces in EnglatuL. 
are being tested with Specially 
built three- wheel motorcycles 
whose sidecar wheel “toes in” at 
an angle of eighteen degrees. 
Safety engineers are trying out 
new road materials and examin- 
ing highway topping where acci- 
dents occur in an effort to reduce 
the number of highway fatalities 
and injuries. The third wheel of 
the test motorcycle is set at such 
an angle that it partly revolves 
and partly skids, ’while its behav- 
ior is recorded on a graph carried 
in the sidecar. 



CNames and addresses of manu- 
facturers and dealers in articles 
described in this magazine will be 
furnished by out Bureau of Infor- 
mation upon request accompanied^ 
by stanr^ed envelope. ^ 
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Quakes Applied to Music 
Bring Backless Violin 




WilAoift i OHrt rhfs violin tnnaic 

Ity rtifans of crystal in under 

Earthquakes and violins a^e, after allj 
distant relatives. So the violin can thank 



appliances. We sold $43,000,000 worth of 
merchandise to Russia, but we spent that 
much for electric flashlights and electric 
razors* China ordered goods worth $50,- 
000,000 from us, and we put that amount 
into electric ranges* The American house- 
wife’s expenditure for vacuum cleaners in 
1937 equaled the $77^000,000 bill we sent 
Italy for our exports* Our purchases of 
electric laundiy equipment at home com- 
pared with our $124,000,000 exports to 
Germany. Our exports of all kinds of 
merchandise to the British Isles were val- 
ued at $535,000,000, and we spent that 
amount for electric kitchen equipment. 
The French people took $164,000,000 worth 
of our goods; we paid that much for elec- 
tricity to run our electric refrigerators* 
Our total export trade for 1937 reached 
$3,000,000,000 — ^only twice the amount 
America spent in America for electrical 
merchandise alone! 
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Picture Guideposts at the Zoo 
Point Way If You Can^t Read 




a seismologist for its latest style, a back- 
less, faceless model that issues its beauti- 
ful tones through a loudspeaker* D r. Hu go 
Beni^ pff of California Institute of Technol- 
ogy started his violin experiments with 
remise that music and earthquakes 
are both vibrations. He produced a “seis- 
mographic fiddle,” similar in outline to the 
* conventional violin but lacking the wood- 
en soundbox; instead it has a small alumi- 
num container beneath the strings. Inside 
it is a crystal, which the strings cause to 
vibrate and generate a small electric cur- 
rent* This weak current travels by a 
small wire to amplifiers. In the new violin, 
which is said to have finer tone than the 
old, the bow plays the part of the vibrating 
earth crust and the strings represent 
pendulum of the earthquake recorder. 



Even if you can't read, you have no 
trouble finding your way around at Chi- 
cago's Brookfield zoo. Pictorial signs point 
the direction to the various animal houses, 
the nearest streetcar stop, and so on* The 
signs are topped by caricatures carved in 
wood, stained brown* The restaurant is 
indicated by the figure of a chubby chef 
toting a tray with a cup of coffee and a 
“hot dog” on a bun. Figures of giraffes, 
monkeys* elephants, gorillas, lions and 
other animals point the way to their dens. 



U, S* Spends More for Radios 
Than All Exports to Japan 

Japan bought nearly $300*000,000 
of goods from the United States in 
yet Americans spent more than $400,000, 
000 on radios for their homes and auto- 
mobiles! That is just one item on the 
$1,500,000,000 bill American housewives 
usbands'^Sid l#st vear for electrical 
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Iron Horse Packs Power for Alountnin Run 




Thcre*s nothing fancyj nor streamliner abou^ this l^orthern Pacific iocomotivej, bat its four pairs of seu’ 
enty^seK?en-ineh drioing wheels can haul twenty and m«r« J9af5«nf ef cars over the Rockies ot high speed 





There is ample power packed into the 
new locomotive giants that are hauling 
passenger trains over the Rocky Mountain 
grades on the N ^thern Parifi*" Mr,a. this 
summer- No streamline armor nor fancy 
skirts decorate these monsters of the rails l 
theirs is the conventional pattern of the 
old iron horse, with built-in strength and 
speed to meet 1938 standards. In a test 
run, one of the new fleet hauled 100 box- 
cars without effort and ran smoothly at 
seventy-five miles an hour. It is expected 

i 33 . 

Phonograph Needle Tests Paint for Thickness^ 

whether the proper thickness of paint 5\ 



to haul twenty to twenty -five-car passen- 
ger trains in regular service. The engine 
is HI feet long, nearly seventeen feet tall 
and weighs, with tender, above 43S tons. 
The four pairs of driving wheels are sev- 
enty-seven inches high and are capable of 
a 70,000-pound tractive effort. A feature 
of the design is the one-piece bed; the 
huge steel casting weighs thirty-eight tons 
and includes frame, air reservoirs, back 
cylinder heads and other parts- The throl- 
lle is operated by compressed air. 



has been applied to the automobile_is de- 
termined by means df arTThstrument of 
which a phonograph needle is an impor- 
tant part. The needle is attached to a mi- 
crometer and hooked into a sensitive elec- 
trical circuit. First adjusted flush with the 
painted metal surface, the needle is then 
depressed by degrees of 1/10,000 of an inch. 
The moment the needle touches the sheet 
metal, it completes the electrical circuit 
and a light flashes on inside a portable 
cabinet. Proper contact is made by rock- 
ing the instrument back and forth. Its de- 
sign permits tests on curved as ’well as flat 
surfaces. It is used by Cadillac-LaSalle 
engineers. 
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ORKS 



Sfinwins how tfim pitot ufes purachutr flares in his search iar juif- 

spat to fan if an emergency forces down his plane 



r^IREWORKS play a rnajor role in safety 
wherever man travels^ on the land, on 
the sea and in the air. 

The “red fii'e” which is carried in pa- 
rades and burned on festive occasions^ has 
a far more serious purpose. Coast guards- 
men use it to warn ships that come too 
close to shore; ships bum it to guide lone 
fishermen lost in small boats off the Grand 

@anks; brakemen set it off to protect their 
' I ' - 



trains from rear-end col- 
li sionsj and drivers find it 
useful when their trucks 
stall on dark roads. 

Crowds are fascinated 
by the “bombs bursting 
in air/* but this type o£ 
fireworks also is em- 
ployed by ships in dis- 
tress, by airplane pilots 
making forced landings 
in the dark, by polar ex- 
plorers to ascertain wind 
directions and by the 
army and navy in maneu- 
vers. The bombs can be 
fired fr»om a submerged 
submarine to send a sig- 
nal from the depths of the 
sea into the air. 

Red fire, burning on 
railroad tracks, is a famil- 
iar ihight to all who travel. 
Known as railway fusees 
and carried by every 
train, this type of signal 
has a spike in one end so 
that it may he stuck in the 
roadbed. So built that the 
lop may te iterhcved and 
used for a scratching sur- 
face to ignite the fusee, a 
brakeman can light one 
without matches. Fusees 
must burn not less than 
five minutes nor more 
than six and one-half 
minutes, and they must 
be capable of burning un- 
der water. When a train 
stops for any purpose, the 
flagman or brakeman must go to the rear 
to protect the train. If it is an unusual stop 
not on the schedule, when the engineer 
blows the whistle for the rear flagman to 
come in before resuming the trip, the flag- 
man must light a fusee and place it on the 
track* This fusee gives the train at least 
five minutes protection since no train fol- 
lowing is permitted to pass the signal. 
Dynamite caps also are put on the tracks 




that SAVE LIVES 




to explode and warn an 
engineer following. Some 
railroads use not only red* 
but also yellow and green 
fusees, but in all are 
warnings, lasting for at 
least five minutes, that 
there is a train ahead. 
On single-track railroads^ 
when there is an unex- 
pected stop for any rea- 
son, the brakeman must go 
ahead of the train, ’while 
the flagman protects the 
rear with fusees- 
The great volume of 
truck traffic on inter- 
state highways is a haz- 
ard when one of these 
vehicles stops or stalls on 
a road. All trucks now 
must carry at least three 
fusees, oi' ^^red ffies/' of 
fifteen -minute burning 
duration, to be set off 
when a night stop is nec- 






Top, A«irv fired from piatvl in lifebitat rcfcurers. fusee 

Cii^rlif St rtamtiner^s engineer that another train j'e far ahead. The red 
barns for five minutes and trains when one ir sighted 
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essary. Wire tripods and 
other devices have been 
worked out to support 
highway fusees where 
hard concrete makes it 
impossible to use a spike. 

At sea firew’orks reach 
their greatest use as dis- 
tress and safety signals. 
Despite the progress of 
radio communication at 
sea, there are still many 
vessels not so equipped, 
vessels of the smaller 
types, especially fishing 
boats. In time of ship- 
wreck, there is always 
the task of finding the 
lifeboats carrying sur- 
vivors. With huge waves 
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The United States Bureau of Navigation 
requires a pistol and twelve red parachute 
flares to be carried in one out of every 
three lifeboats on transoceanic or coast- 
wise vessels. Red parachute flares are vis- 
ible for a distance of twenty-five miles in 
each direction at sea, at a height of 250 
feet. This covers an area of almost 2,000 
square miles, and the flares for its half- 
minute of burning, is equivalent to a light- 
house 250 feet high. 

For emergency \vork, such as man over- 
board, or entering an unknowm harbor at 
night, white flares of the parachute type 
with a candlepower of 50,000 are available. 
The hand flare has only a visibility of five 
miles. Colors of the parachute flares can 
be so arranged that, by attaching various 
colored bombs by asbestos cords and con- 
necting them by fuses, they burn in se* 









L^ft, submarine Sr«S /{art wb/ch shoots Out 
of iht ujiittr and into the air^ Rightt signal- 
ing pistol with Various types of flartSj tignol 
liehi bombs and fttsee 



quences, producing signals of differ- 
ent colors. 

The distinctive flare of the United 

is white -red - 



States Coast Guard 
white. These flares bum forty per cent 
w'hite, twenty per cent red and forty per 
cent w-hite, identifying coast guard vessels 
through the sequence of colors. The ivhite 
light furnishes illumination to see the boat, 
while the red is a signal. 

Marine stick rockets, much like the 
rockets used at Fourth of July celebra- 
tions, for use on small fishing boats, attain 
heights of 800 to 1,000 feet, before explod- 
ing in a shower of red stars. They are dis- 
tinctly a distx i^ss'.aignal. Among the ma- 
rine signals are w'ater lights attached to^ 
life rings, ■which are so made that they 
'fiUlomatically ignitQ and burn with an in- 



tossing a small boat about in a storm, it is^S 
often difficult for the lookout on a rescue 
ship to see the boat unless a signal lights 
is used. J 

The hand Red Fire, similar to the rail- 
way fusee, is still used, but it has been 
obvious for a long time that something else 
was needed to give a wdder range of visi-t 
bility. So a cartridge was made for the^ 
Very light pistol which w'ould send up ^ 
shell three to four hundred feet, at whichf 
point the shell would burst into a red flamo 
of 50,000 candlepower. A silk parachute^ 
held the burning signal suspended in the 
air for at least thirty seconds- 
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tense white light for as much as forty-five 
minutes while floating on the water. They 
» are 'imail cans filled wdth carbide. At one 
end is a hole to permit water to enter the 
carbide chamber, covered with a cap^ and 
at the other end, where the resultant gas is 
liberated through holes, is a piece of phos- 
phorus, also covered by a cap when the 
’ water light is not in use. Before throwing 
the life ring, the caps are tom off. Tlie 
phosphorus ignites instantly upon expo- 
sure to the air and sets off the gas gener- 
ated w'hen water reaches the carbide after 
^ the signal is tossed overboard. This light, 
be used to illuminate the for a 

rescue boat hunting for a rtan;ov^bbard. 

, ^Aviation has called upon the fli-eworks 
^cientist to make a variety of flares piin- 
^ipally for light in making forced landings 
night. Here the* maximum Illumination 
^for the maximum time is required. A par- 
l^achute flai'e^ giving a while light of an In- 
tensity of 200,000 candiepower and burn- 
^^ng for three minutes, is on the market. 
^^This flare descends less than 550 feet per 

<C(»ntmuFd to pa^e 11SA> 
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rAree tries ct RurtS^ top, dmtmrminins mind direc- 
tion^ Center, tudl-rtrn^ ship against approaching shore 
ifOD ctoietyi protecting statled truch 
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Greatest of Sky Clippers Takes Her First Dip 





Stiil m^vntt!il Oft itx fift^et\~fon cradltt which it und^r the surfacr^ the jfei/enty^four pastenser Soeing ji-4 
Ctipper **tostes** sea liid'tcr itr the firtt time, in rowhoot are helping balance the bip ship 



Mightiest queen of the transoceanic sky 
lanes Is the Boeing 

as she toolTKer first “baptismal” dip imthe 
DuwaTnish Waterway adjacent to the Se- 
attle plant where the big ship was built. 
The new clipper, accommodating seventy - 



four passengers, is destined for a Pan- 
American Aii ways oversea route. In the 
scene above, men in rowboats are steady^ 
ing the ship as it still rests on its fifteen - 
ton cradle, just beneath the surface. Load* 
edj the clipper weighs forty-one tons. 



Wood and Metal Workers 



Designed to do the work of a whole ^ 
drawcHul of gauges, a twelve-in-one'^ 
measuring instrument is available for wood-^ 
and metal workers. It may be used in^ 
grinding both cutting lips of a twist drill 
to the same length and angles for measur-V^ 
ing nails, drills, bolts, screws and other-c^ 
round objects; for finding the center of 
i circles; for checking the accuracy of a 
^ half-round concave cut, as in core box^ 
'^making, and for innumerable other jolS?^^ 
^Tho instrument is made of metal and is ^ 
small enough Jto slip into a pocket. ^ 

v-F I ^ r- 

Transparent Wrapper of Clay 
Is Fireproof and Durable V 

^From^a' poWderTi^^ known as ben-^i 
^tonite comes a new transparent ’wraJJpTngS 
film which is fireproof and highly resistant J 
^ to water, acid, alkali and oils. Bentonite 
clays contain large amounts of tiny parti -^9 
^ cles of colloidal si^e. When these particles^* 
are Mparated in a centrifuge and then con- 
jA r J i? MjUt So # — 
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Handy gauge, with sketches af Aoui i« u^ed 
wood and working 
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centra+rf they form strong jelliesj wliic^ ^ 
when dried, become translucent ^ 

without any binder* Under pressm’e the^ ^ 
translucent film turns transparent. Tim ^ 
Ksult is a strong WTapping material tha^" J 
wll take print like papei" and has an elec-;v | 
wical resistance comp^^Ie to i»ica* \ j 



^Wind Charger Is '^Tortured*^ 
by Blower in Tests 

apable of producing a gale of sixty mile 
»an hour force, a blower tests wind charg- 
ers in an Iowa factory. The wind charger 
is placed sik feet in front of the blower for 
thp test. A tunnel arrangement prevents 
-the wind from losing its force before strik- 
ing the propeller of the charger* The test 
ranges from a seven and one-half mile an 
hour breeze to a sixty mile an hour wind, 
the results of which enable engineers to 
design chargers which will produce 
smooth, steady flow of electricity from thJ 
generators and which will withstand vi-^ 
bratioii and overspeed two to three times 
greater than that the machine is ever ex- 
pected to encounter. One torture test of 



alf^horsepoufer motor that thig homemade 

y hicftUa usejf tid rurv^ vtimh hi g moioWn A g § 



except its thre^^ 
a motor bicyclp 
built by a Colorado man is a miscellany of 
odd parts. ' The wheels represent more 
than half of its total cost of twenty doH^s. 
The half^horsepower motor once ran a 
washin g machine. The transmissicaicaTne 
from one automobile, the brak^from an- 
other, the seat from a third. A'^gaspline 
stove contributed the gas tank* The 
dlebars were three-quarter-inch gas pjpe^ 
The travels twenty miles an hour. ^ 



Eveiythmg < ecoftd 
twelve -inch whe 



Needless Eye Has Slot in Top C 
for Attaching Tag to Cloth 

Tags can be attached securely to clothin^^-^^ 
and materials by means of a special needli^ 

just brought out. 

Instead of the 



con - . \ ■ 

ventional eye, it 1 

has an eye with a ; 

slot at the top 

through which the * 

lag siring is in- t* 

serled. String and ^ 

needle are passed ^yj\ \ \ 

through the gar- \ ^ 

ment, and in doing 

so the needle disengages from the string. 
Tags thus attached cannot be lost, nor re- 
moved and replaced by outsiders. 



"Wind charger*w propeiter turning at full Apeed 
it\ from hlouHtt 



the charger propeller calls for turning at 
maximum speed, 1,200 revolutions per 
minute for hundreds of hours. Thus, the 
engineers discover tendencies of metal 
propellers to become brittle from vibra- 
tion, of w’ooden propellers to splinter, and 
of both to shatter from vibration and pres- 
sure before jproduction is started on therm 
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MANICURING 




hearts of railroad men still thrill at 
^ the sight of a big steam locomotive 
pounding down the main line^ but their 
pet today is the pampered streamliner^ the 
dainty high-speed racer of the rails. 

Steam goes on the siding while stainless 
steel swishes across the switchpoints at 100 
miles per hour. Dispatchers till their eye- 
shades for a look and telegraphers at 
mountain junctions listen for the blare of 
its horn. In the terminal yards^ inspectors 
and machinists drop their work when a 
streamliner is due and prepare to swarm 
over her. 

Let's swing aboard the M-2, latest of 
Santa Fe's Super Chiefs, as she finishes 
her 2,225-mile dash from Chicago to Los 
Angeles in less than forty hours. Passen- 
ger coaches are dropped at the terminal 
station to be shunted to the coach yard for 
cleaning and servicing. Then the locomo- 
live with its additional power car moves 
to the roundhouse. The engineer pulls his 
throttle to idling, spills enough air to brake 
the two ears and drops a yoke over the 



1 

Adjusting Atentricatty CQntroHeil steam-boile^r puli’ 
of DitStt iAtOmOtiVf ujhich automat tcalty maintains 
dtsirod pressures 
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DIESELS 



control buttons to lock 
the power off the wheels* 
Then the yard crew takes 
over* 

During the next eight- 
een hours the two power 
units receive the same 
scrupulous attention that 
an air liner gets at the 
end of a flight. Inspectors 
go over every moving 
part. Report sheets from 
the crew and the expert 
who rode with the great 
engines from Chicago are 
studied^ and every inch 
of the power cars, inside 
and out* is washed and 
cleaned until paint and 
metal sparkle* 

First, the power cars 
are moved to the wash 
rack where the dust and 
grime of mountains and 
desert are scrubbed 



Part of Santa Ft! fti'camlin? Atl are 

Giesit itectrics except th^ steam engine m 
center, Beiou:, engineer of streamtiner sig 
naling for crossing 
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away. Close behind c6me the inspeclors^ 
scruliniKing everything from brake shoes 
to air hom. Worn parts to be replaced are 
marked with yellow chalk. Some brake 
shoes wdll be replaced^ and all of them are 
replaced at the end of eacli round trip. All 
of the cars are moved forward foot by foot 
while inspectors examine every inch of the 
wheels, looking for cracks or other defects. 
There are two twelve-cylinder Diesels 



in the locomotive and another pair in the 
following power car, and part of the engine 
inspection includes a look at the condition 
of each piston. The "wind box” cover be- 
tween each bank of cylinders is removed 
and pistons are examined through open 
air ports while the engines are turned by 
hand. As a final check, the heads of one 
bank of cylinders are removed for close 
inspection at the end of each rum Oil 
and air-cleaning units are removed and 
cleaned. Crankcase covers are removed 
for a look at the crankshafts. Covers are 
taken off the traction motors, the brushes 
inspected, and the motor compartments 
cleaned with compressed air. 

Meanwhile, new supplies are being tak- 
en on. Lubricating oil flows in through a 
hose, sand is poured into the sand boxes, 
radiator water and boiler water are re- 
plenished, and the 1,200-gallon fuel tanks 
in each car are filled. It takes only enough 
fuel oil to make a mark the size of a pea to 
feed a cylinder at full power but the 2,400 
gallons in the two cars must be replen- 
ished before the trip is over. Including oil 
for the steam boilers, the Super Chief av- 
erages two gallotu^ of fuel per mile while 
drawing a nine-car train. 

The fueman and maintainor have little 
to do when the train is under way except 
make routine inspections of such things as 
water temperatures and oil pressures. De- 
pending upon outside air temperature, 
they adjust the air intake shutters that di- 
rect blasts of air through the overhead 
water-cooling radiators. Automatic safety 




Fucl-/i<f5e canjirctiVn and on ^ou^cr urtrt. Rightt in^pccti'ni ^SO-oolf fen^rafor etrupled to one of 

Diesels. Tap, unJoadmff piston and canneCifrrtf tod for 
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injector in a cylinder head takes about fif- 
teen minutes. Even such a major break- 
down as a scored piston head and cylinder 
liner can be remedied by the maintainer 
without stopping. If, however j he decides 
to have the work done at the terminal^ the 
faulty cylinder is cut out and its water 
ports blocked so the remaining cylinders 
can be put back to work. 

The locomotive contains two General 
Motors 900-horsepower, type, twelve- 
cylinder tAvo-cycle Diesels similar to those 
used in submarines. The locomotive is 
really a Diesel electric because each main 

(Centtnued to I^ZSA} 



Manicuring a ttrcamliner^ etf Ituin 

control pickup tchich rccciets srpnofs from rods. 
bottom! head of Diesel cylinder 



alarms attract their attention if 
anything goes wrong. 

.A pyrometer on each engine re- 
cords exhaust temperatures of in- 
,,dividual cylinders, and if the tem- 
, perjure of pnp rises or falls horn 
normal the crew gefl busy. Smee' 
there are four engines in the pow- 
er cars, any unit can be stopped 
and repaired without stopping the 
train. Often, except when going 
up-grade, the engineer can*t tell 
by the performance that one en- 
gine has been cut out. 

Almost any kind of necessary 
repair can be made while the train 
is rolling. Replacing a faulty fuel 
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^ V olcano Harnessed for flPower 

and Mineral Products 

often volcanoes are a source of 
and destruction^ but in peaceful 
^ moods they are sometimes exploited by 
man as a source of power and valued min- 
V erals. In Italy, superheated steam of vol- 
^ canic origin is harnessed to turbines gcn- 
^ crating electricity, and at the same time 
.. volatile products — boric add, ammonia 
carbon dioxide — are recovered and 
^ industrially^ Hot springs are of ther- 
l^apeutic and commercial value, and in Ice- 
land the wairn water is used for laundriesj 
3^ home heating and other purposes. 



Rhino Is Given I^ew Coat of Oil 
to Save His Hide from Heat 

You could scarcely call it a beauty treat- 
ment, Rather it is a redecorating the rhi- 
noceros in the I^ nndnn y.po every 

spring, when the keeper brushes a new 
coat of oil over the big expanse of thick 
hide to^ prevent it from cracking during 
the hot summer. 



If ht^W lampw illumi- 

nation uiAara tight f* mas'C 



f Delivering nearly 100 foot-candles of il- 
jlumination on all sides of the customer's 
headt fluorescent lamps have been installed 
in a barber shop. Despite the w 
illumination provided and the 600 
watts consumed by the thirty-four 
lamps in the installation, both 
.brightness and heat are absent. 

The result is lighting that permits 
^easy and safe seeing and comfort 
^for both customer and barber. 
Producing the cool, soft illumina- 
tion are eighteen twenty-vratt 
daylight lamps, each t went y-f our 
inches long, and sixteen fifteen « 

’watt lamps, each eighteen inches 
long. With the aid of narrow re- 
flector troughs, the lamps produce 
an illumination almost comparable 
to daylight at an efficiency ten 
times that of filament-type lamps. 

Within each bulb is a trace of 
mercury, a small amount of argon 
gas at low pressure and a coating 
of fluorescent powder. A fraction 
of a second after the lamp is 
turned on, a 



eit a rhmaferas can suffer ehopped" snm, but thts €< 

of oil miU hrtp his hide from cracking in the hot stimmer 
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Giant Diorama Squeezes City into One Block 




rigfttr iu>'0 t^iVu^a of tAc /t u/iil be 

aittmattii to prosont in tu>€:lpe mmutos a turrnty-four^ 
hour p^riail of activfty moVE- 

ment of fiufjur^y trarnj:, el^tfator^ in office buitdingSt 
motor traffic txfuS roUcr eoanttcrs at Conc>' islands Then 
will camp a thunderstorm, ioter nightfall with gradual 
iighting of ohyfcrftpert. Total Jl/umina(ron ulfift cait far 
204jOQQ watte of electricity 



Covering 7,CGfO square feet 
and standing three storiea 
highi u remar hahie dio~ 
ra/na hoing prepared for 
the New Vorfe World’ C fgir_ 
of 1S29 wilt f/ic 

feet of squeezing New 
York City into one city 
blaeii^. At right (uorAimut 
ar« jiAoLL'n putting togeth- 
er some of the 4,a&0 huHd- 
ingm which will appear 





Life Vests Protect Workers 
at Grand Coulee Dam 



fourth by two and nine -sixteenths inches 
If the camera is capable of single expo- 
sures, the stand can be used for animation 



Big Slide Rule Helps Student 
with Mathematics Problems 

Mathematical problems may be worked 
faster with the aid of a giant slide rule 
constructed recently. It has seven scales, 
all of w'hich are based on logarithms. The 
main two, which are used for Tnultiplica- 
tion, are made by multiplying the log of 
the numbers by the length of the scale, 
which is thirty-six inches. This means 
about 400 calculations. There also are two 
half -log scales, which were made by di- 
viding the original calculations by two. 
A These scales can be used for finding 
squares and square roots. There are two 
third-log scales that were made by divid- 
•^ing the original calculations by three, while 
the last scale It baselJ on at; ’ 



War hers ufeafing sa/tty which support them 

if they fatl from dum into ni/er 



ajUh metical 



Workers on the G rand Coulee dam pi oj- 
ect in the state of Washington are protect* 
ed by life vests. Occasionally a worker will 
drop into the river from some point on 
dam and the life vest supports him in the^^l 
water until he can be rescued. t 



Titler for Home- Movie Films 
Makes Animated Drawings 

Built for the eight-millimeter movie^r^ 
maker, a tiller just introduced permits the. 
amateur to produce animated maps, draw~^ 
ings and. cartoons. It consists of a base andj > 

camera stand of 5 
cast aluminum^ 
t A \ made in one piecd^g 

^ ^ with an arm car- 2 

lamps,^ 

M andreflector.s pro- ^ 

j K viding lllumina-^:^ 

tion without glare. ^ 
i The copying lens,"^ 

which the cam-^ 
era is fastened aft- 3 
er removing its ^ 
regular lens, isA* 
L prefocused on the"^ 

title card holder at 



Gianf slide rule tithich any mtudent WQirtd find 
helpful in utorhing his problems 



progression. It is used to find logs and 
anti-logs. Although the basic scales are 
used in multiplication and division, the 
'others also can be used for these purposes. 



the base and has a depth of field of more ^Inquiries as to' makers of articles de- 

than one inch, so that the titler can be scribed in Popular Mechanics, will be an- 

used to photograph insects, flowers, etc. s we red by our Bureau of Information upon 
The holder takes title cards three and one- receipt of return postage. 






Parking Lot Cashes In o IV Bife 

ParKing worries of high-, ■: 



parking lot proprietorwHo set 
up racks in a lot opposite one 
of the large high schools. He 
charges only two cents for 
parking space for one bicycle 
all day. There are 500 to 
1,000 bikes parked in his yard 
every day. 



Chicago moioTtSts ortVy thasm bicyclists the bargain pries for parking tpac«. A tufo-cciit fcs allows high 
school boys fa parh thcir *‘bikcs'^ all day dote to schoolr and the proprietor gets plenty of birsiness 



New Source of Meat Supply Seen in Coal, Water and Air 

Fresh meat from coal, water and air? synthetically some of these chemicals catf 
Ger man chemists, seeking to make their he produced from coal and lignite. Yeast 
country self-suWcient, believe they have protein, unfit for consumption by man, can 
found the forraula. Its key is yeast. The be fed to livestock and transformed into 
scientists haw isolated strains of yeast that meat and milk. Thus it appears that in 
are nourls)ted by carbon compounds such time of need Germany might dine on beef 
as lactic/acid, acetic acid, glycerin and fattened on yeast from synthetic products 
ethyl al/ohoL plus nitrogeo "from the aij: of coal, arf and water. 
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X Auto - 

j-j 



un on Land or Water 



Left, the amphibian 
vehicle as it appears 
PA lanJ^ B eta ui, 
ready to start 
across t a h e.^ It 
weighs three tans 



> ^ Capable of eighty miles per hour on land 

twenty miles per hour on water, a 
f i combination automobile and boat has been 
constructed. It has space for twelve pas- 
sengers. The vehicle Ls an automobile 
chassis built into a watertight twelve- 
gauge steel boat-like covering, which is 
composed of six welded air tanks^ one un- 
^dcr each running board, one just ahead of 
n?e front axle, one at the rear of the ma- 
^ chine and two back of the motor on either 
side of the flywheel. The underside of the 

frame is 'welded watertight and the brakes 

are protected from water by rubber wash- 
ers, The drive-shaft housing is allowed to 






— move by a collar of heavy rubber near the 
V point wbere it connects with the rear axle, 
i Thus, the machine may float in water like 
a boat A motorboat propeller is attached 

, > 1 ^ 1 . 
h-' Trailer for Mowing Roadside Is Towed by Heavy Truck 



back of the differential, in position so that 
its blades clear the ground when the ve- 
hicle is on land. The machine has two 
transmissions, one for the car and one for 
the boat propeller. The vehicle may travel 
from land to water or back simply by 
shifting from one transmission to the other. 




To trim the right of way along rural 
roads, the Ka nsas H ighway Department 
has devised a trailer mowerSbat-is^towed 
by cable attached to a heavy truck ’which 
remains on solid footing on the pavement. 
The operator can st^r ^he fi^Ont wheels to 
dodge around culverts, road, signs and 
other obstacles, and a break pin protects 
the machine when the mower strikes an 
obstruction. Three of these mowers can 
be hitched one behind the^othcr and pulled 
by the same truck. A foot brake on the 
front wheels makes a fast trip to work safe. 



Hauled by triich uibieh stays on pavcTnemt, driver of 



this roadside mower con steer around obsti^les 



([The output of ocean fisheries is estimat- 
ed billion doUm^s a 






Two Centuries Old Robot Pens Verses Again 




C^nfi^r, I'bbcf fruiJl by 
Eighteenth Century mc- 
chanicj uroumJ it. same 
pf tbc infrreafe drawings 
pjirf j9P4f^m pimncd under 
impulMe^ eti Jtprififf, cams 
and pinians^. early dc^ 
strayed by (Trcj oui'amn- 
ton has been rcstarctl at 
Fraithtiit /n^tltutc 



One hundred Ofly or 
two handled years ago a 
French mechanic built a 
marvelous automaton, a 
mechanical boy who 
could pen drawings and 
verses at the touch of a 
spring. Sometime since 
the eighteenth century it 
was all but destroyed by 
trie; only the *‘works" re- 
mained, an intricate ai‘“ 
range ment of tiny cams 
and pinions. Now, with a 
new figure, this ancient 
robot has been restored 
to W'orking order 
by a mechanic at 
Frank jii^ ^tu vtttute 
in Philadelphia. It 



can again write verses in French and Eng- operation of the various cams; the figure 
lish and draw pictures. The figure, seated raises its eyes, then the head bows over 
at a small desk, even imitates the human the paper again and the hand resumes 
habitual movements as it writes; the hand writing. The work of restoring the autom- 
pauses in the momentary delay between aton took Mr. Halsey Roberts three years. 

/4 7oV' 

Removal and Cure of Organs Outside Body Predicted 



Removal of diseased organs from the 
human body^ their cure and then replant- 
ing in the body is the prediction of Dr. 
Alfea ds Carrel and Col. Charles A, Lind- 
bergh. The worlT would tie none with the 
aid of the Lindbergh pump, which bathes 
whole organisms from the animal body 
with life -maintaining liquids. Dr, Carrel, 
who helped to develop the pump, sees the 
day when the diseased portions of the 
body mav be rerr^ved and ^nt to large 



Lindbergh pumps, as patients now are sent 
to the hospital, A kidney removed for tu- 
berculosis or a leg amputated because of 
some disease possibly would heal under 
the influence of an artificial medium in the 
glass organ hospital. Dr. Carrel believes 
that replanting the portion of the body 
would offer no difficulty, as surgical tech- 
niques for the suture of blood vessels and 
the transplantation of organs and limbs 
were developed long ago. 



*• so t^cUJiU^ 

SECRETS of ikL MASTER 




pY LOOKING at the tones of rare old 
^ Stradivari as violins, instead of merely 
listening to them, man today is learning 
some of the secrets of a master craftsman 
who, more than two cen- 
turies ago, made the finest 
musical instruments the 
world has ever known. 
Few man-made products of 200 
years ago have defied some improve- 
ment but one of the few has been 
the violin, perhaps the most remark- 
able acoustical instrument man has 
ever devised, and certainly one of his best 
examples of woodworking. Better violins 
were made in the seventeenth and early 
eighteenth centuries than ever havg been 
produced since- 

More than fifty years before the Revolu- 
tionary War, Antonio Stradivari, a gifted 
Italian craftsman, wras turning out violins 
by the hundreds, each with superb tonal 
qualities which never since have been ex- 
celled or even equalled. All told, he pro- 



**Sheleton** etbovff. modt withovt a binty and used far practice purpasesf 

since it produces onty o cusaJ^ sound. Playing viatin before microphonct 
crmf using aScillagraph i& tee and study t/ie waPe pattern 




Dimensions 



Violins came in vises, as sfmiutii by the ph^- 

tof^raph and chart. The man is h^Ifftng it g€nuins 
StradivaritiS 



$10^000, while some have sold for as much 
as $100^000* Hence this man made with his 
own hands woodwork valued today at 
$11^000,000! Probably no other man in his- 
tory has ever fashioned anything from 
wood which has even approached so great 
a value. 

Stradivari died 201 years ago and his se- 



cret died with him — -which is why his vio- 
lins are so valuable today. For two cen- 
turies men have tried to make violins with 
tones as pure and sweet as the insti'unients 
turned out by this Italian^ master. And 
everyone has failed* 

“Strads*^ have been X-rayed, their di- 
mensions have been carefully measured 
and copied with micrometer precision, the 
varnishes have been analyzed and the age- 
ing of the wood has been duplicated in 
accurately controlled kilns* Chemists, 
wood experts and instrument designers all 



Length I,crtjjih of 

hoUv4 inches strini^jih inchci 



Qunrtcr sbo * ' 
H.ilf i,\zc • * • • 
Tlircc-^uart^jf ihii 
Seven^eighths sire 
Full skt » * . * 
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duced some 2,200 instru- 
ments ’which he sold for 
about $20 each. Perhaps 
he realized $40,000 or 
$50,000 for them alL 
About half of the in- 
struments he produced 
arc still in existence. And 
the average price of a 
“Strad'' today is about 



^ / f ^ 

/ 3 i/ .d j, 0 , ^ 




372 



PO r U T. A R A[ K C IT A N T C S 




beautiful tonal qualities are said 
by authorities to compare favor- 
ably with those of the old mas- 
ters^ including Stradivari. By de- 
termining how a violin “breathes” 
when the bow is drawn across the 
strings, the sound engineer per- 
haps has gone farther than anyone 
else toward solving the Stradiva- 
ri us mystery. 

To see, instead of merely hear- 
ing, 'what happened when a fine 
violin w'as played, the sound man 
employed an oscillograph, an elec- 
trically actuated instrument which 
makes visible on a screen the 
w^ave pattern of a sound. The dis- 
tinctive pattern of a sound wave 
thus can be sketched or photo- 
graphed, and a study of the pat- 
tern often reveals much concern- 
ing the sound itself. 

All sound, of course, results 



have conducted research work on 
“Strads^^ with indifferent results. 

The sum of human knowledge 
has increased, we have developed 
new tools, new processes and new 
materiaLs’ — but no one has found 
out how to make a Stradivarius! 

Recently, however, Poul (cor- 
re^'th^Jarnak, using the methods 
of the modern sound engineer, has 
solved some of the secrets of the 
*^Strads” by an entirely different 
process, and with much more 
promising results. Instead of 
studying the violin as an inanimate object, 
he has investigated it as a living, vibrating 
body and has found out exactly what goes 
on inside an instrument when it is played. 

As a result of the investigations, Jarnak 
has not only found out why Stradivari 
achieved his amazing results but, by ap- 
plying this knowledge, he has built violins 
and other stringed instruments whose 



Shapirtg part af violin baJyf pboVc* of viali/t 

shows base bar urttj^r top piatf which provides for distribution 
of weight and tension. Bottomt. photograph of oscitlogram of 
open C^string of fine oioHn 



from vibrations and the number of these 
vibrations per second gives the pitch or 
note. The amplitude, or depth of the 
weaves, determines the loudness of the 
sound while the shape of the weaves pro- 
duces the quality which distinguishes the 
note of a violin from the note of some other 
musical instrument. 

(ContinUilrd td pag'c 1 l^A) 
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Coast Gun Strikes at Foe Twenty Miles at Sea 




Enemy ships twenty 
miles off the Unit^ States 
shore are within range of 
the giant coast ’-defen se 
gun just completed* It is 
mounted on a railway 
carriage, ready for quick 
transportation across Xbe ' 
continent to defend eililcr 
seaboard. The gun points 
a deadly finger toward 
the ocean, and can fire 
four 200-pound projec- 
tiles a minute with high 
accuracy. Similar to 
world war weapons hut 
considerably refined 
since^ this eight-inch gun 
has a secret recoil mech- 
anism that shortens its 
**kick” from feet to inches, 
comparable to the recoil 
of a three-inch anti-air- 
craft gun. 



Suiit on O' railtUay car- 
riaft fat sufift moE^ernent 
to tfny thrtattned sector 
«/ th* COOttf this gun 
sends four ZOO^-pounders 
a miruit* with dmadty ac^ 
curacy against an enemy 
ship twenty mites 

Bed Dashboard" 



* 

Controls Radio, Weather and Phone 




Even the w^eather is wired to the 
trie bed” invpnfp d hy a 
trician* The headboard is a veritable 
dashboaid, with a compaitmcnl on o/ie 



Radiot alarm clocfe, telephonCf loudspeaker eQJrtmu- 
nication system and fopfrois are Ei^frcd^ ta hed 



side inclosing a telephone, and on the 
■©ppesite side a bookshelf. The radio is set 
to play for ten-minute periods, and if the 
listener drops off to sleep it turns itself off 
automatically. There is also a loudspeaker 
for communicating; if a caller knocks at 
the door, a flick of a switch on the head- 
board makes it possible to converse with 
the caller by means of this speaker. And 
if the loudspeaker is accidentally left con- 
nected, another automatic device Teminds 
the sleeper before his snores are broadcast 
to the neighborhood. A thermostat causes 
the window to close if the temperature 
drops too far, or turns on a fan if the room 
is too warm. The alarm clock cannot be 
turned off without the sleeper getting out 
of bed, and if he goes back to bed within 
a halfrhour it rings again. 




portable Photo Darkroo m reached untn the age of sixty, thii-ty-seven 

XJ W7‘ ^ years after graduation. Less than three 

JrltlS b3.T6ty VVjinCtpW . per cent of American engineers were \m- 

f U , 0~f) 4^^ J employed duiin;^ the depression. ^ 



Pfiatographer wearirtff tighf-ttg'At steeV^SfS ufatehes 
printing fhrppgfi sfifety winJouJ pf pPttpbl^ darkfpi^m 



Until recently (me sp^edw a train was a 
matter of consideralJle speculation among 
its passengers. But guesswork has been 
removed for passengers on the new Twen* 
tiet h Cen tury streamli ner, A speedometer 
nfounte^Tlt^ panel of the^bservation car 
shows at a glance the train’s pace and re- 
cords the trip mileage. % 



Engineering Salaries Are High 
and Unemployment Low 

High-school graduates looking toward 
college and the choice of a profession 
should examine the salaries of engineers. 
Prnf R W Rnrp^rm ^p r>f £^Uf f^ rn iL n Instl- 
tute of ye^ho l^y points out that gradu- 
ates of a four-year college engineering 
course may start at $25 or $30 a week but 
most of them soon are promoted. Some, in 
the highest ten per cent^ eventually reach 
an average salary peak of $12,000 to $13,000 
a year; for a fourth of them the peak will 
be $7,500, and a half of them will reach the 
$5^000 class. Furthermore, the earning pe- 
riod is long and tl^ peak salary is not 



Passenger checking streamtincr*s speed with 
Speedometer mounted in abserutiUpp cot 
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Cameramen Hunt Pictures in Thrillin" Places 



•r-i 



thii it^ws wherever 
it is. When Don Brinn-, ahaVVf Was assigned fo ^oVer 
army ait tatps maneufers he pat on. Hying and par^- 

and LLi'Cn^ up to “shoot** IroTn of army piane 



When at sea, the L^^^s^ photosrnpher wears euhiit the sailor 
wearSf so the eameTomen oiishins ip/u'f« 

■'cotJrrm^'' a yachting rcflntta in “doTty" weather^ Le/t^ 
wi^iw York newsreei cpm^rpmcin accidentaliy goes shy- 
riding solo. He u;ps rrtpiifjtf jfunt pictures at s.oifcrs and 
traffic from bis novel perch when the anchor tope broke 
and the ffn/losns hoisted him up far a thrilling thirteen- 
mile ride that might jieen his last. Fertunaiety a 

shat^pshooter who had been the drifting ballaans 

took careful ai(pi and punctured several of the gas bags. 

The cameraman cflfue down UJiJrft a £»pmp, but unhurt 



If you ttierc the job of photo- 

graphing yoScmjte Valley from the 
Oi^crhangfiP^ nacjii qbaPCj ^ou rntght 
decide to take up studio partrait 
work instead, /^'i feet to the 

Valley fforrTf but it*s comforting to 
know the Toch itself iS ^ilitc steady 






ay* .. 
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Image of Filament Enlarged riding had collided with another an- 

, , T T? ^ tomobile nn fi Rpxbury streett and as the 

to Al.6clSUrC Its llXpanSl01|l^^pair struggled with the other motorist* 

^ ■ a pedesti'ian happened along with his cam« 
era and caught the scene* One culprit was 
captured^ but the other broke away- The 
candid picture was printed in a Boston 
newspaper, however,, and a policeman rcc- 
cgnized the fugitive and arrested him the 
same da^ 

Dual *Controls m Postman^s Car 
Handy oii Rural Mail Routes 

Eliminating the nuisance of sliding back 
and forth when mail boxes happen to be 
on opposite sides of the road, one rural 
caixi^r hn!i his automobile equipped with 
Fual controls. The car is similar to those 
built for use in driving instruction, a 
complete set of controls being installed on 
each side of the front compartment Now, 
the postman drives along, putting mail into 
boxes on the right side of the road until he 
comes to a box on the left side* After slid- 
ing over to put mail into the box* he re- 
mains under the w^beel on the left side of 

the car and contiijues jiis| joiji ney. 
jWca^urinf of lighttd fitamsnt uiith rutet A 

as 6niatg*d image is pTQfected in labattitory 



Remember the early days of the movies* 
when the projector lamp would suddenly 
snuff out and everyone would whistle and 
w^hile the notice “One moment, 
flashed on the screen? The coiled- 
coil filaments of projector bulbs are sev- 
eral times as big and much hotter than 
your household lamps, and too often they 
would buckle and snap from lack of room 
for expansion* In their research to find 
out how much space these coils need and 
thus to improve projection bulbs* engi- 
neers of the Westinghouse lamp division 
projected a treifiendously enlarged image 
of a lighted filament on a screen and meas- 
ured with a ruler the rise and fall of the 
expanding and contracting coils. 



andid Snapshot of Auto Thief 
Leads to Capture by Police 

Quick work by a candid camera fan in 



R ox bury. Mass., brought about the arrest ^ 
and conviction of an automobile thief 



whose picture was snapped before he es-^ 
caped. A st^^n in which meitf 



Tapf handting mait from right side at far'* 
dtiat Controls m pmsi man's car 
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Concrete Fort Guards Two Billions in Silver 




5^ 



Every approach to silver repaaitory cf 
West Poi'nf* above, it well guarded, 
l^ote aentry boxes at c:orn«rs. Righi, 
fiftmen-ton Vault door 



Uncle Sam^s hoard of gold lies well pro- 
tected in the vaults of Fort^Knox. Now his 
silver has vaults of its Ovm, in a foi'tress of 
concrete on the W ^st Point milltg ^v i-eser- 
vation. Eventually there will be nearly 
two billion dollars in silvei^ bars from the 
mints of Philadelphia, Denver* and San 
Francisco stored in this repository. The 
wails of the one-story building are a foot 
thick, and a fifteen-ton door of flameproof, 
drillproof steel stands between the gov- 
ernment treasure and any who would dare 
to raid it. The twenty-three vaults inside 
it have storage room for about 100,000 sil- 
ver bars weighing seventy pounds each. 
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Plywood Fuselage for Plane 
Speeds Manufactur^^^ 



Opening up new possibilities for rapid 
manufacture and assembly of airplanes, a 
plane whose fuselage is made from two 
pre-molded pieces of laminated plywood 
bonded by a synthetic resin is undergoing 
tests. With a gross weight of 4,500 pounds, 
the plane is about the same size as the 
larger private planes. It is equipped with 
a 450-horsepower engine. Planes made 
of plastic materials have been tried in the 

/%/T V 



United States before, but progress has 
been slow. An advantage derived from use 
of the material is speed in assembling the 
fuselage. Since aii^lanes are still largely 
hand-assembled, this is a factor of im- 
portance. Laminated plywood of the type 
used has a high strength to weight ratio,' 
which is another important consideration 
ti construction. 
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The MYSTERY TIE 




By Charles Morrow Wilson 

are leaves and grass green? 

From a standpoint of science, this is 
one of the world's most important ques- 
tions, one to which men have no complete 
answer. 

Chlorophyll, meaning “green - leaf,” is 



S pwc I ra M ctt^p w uiitfi photo- 
graphic aitachmtnt, 
usrd Co measure acHuc radia- 
tion o/ chlorophyll. Ltft± 
F. Kcitcringf toha «■- 
tfflilifhed for study 

of chlarophylif in research 
laboratory 

one of the most common 
materials and the ulti- 
mate source of more 
than ninety pei’ cent of 
all energy in use. It is 
the basis of productive 
radiation, the active tie 
between the sun^s en- 
ergy and life. Better un- 
derstanding of it ulti- 
mately may provide a 
new key to health and 
usher in a new age of 
cheap power, 

German chemists al- 
ready have made the 
working equivalent of gasoline directly 
from green leaves. It is an excellent motor 
fuel but the cost of extraction is prohibi- 
tive for practical use. Refining one quart 
costs approximately $1,000, But hundreds 
of products now in popular use were first 
produced at fabulous expense. 

Though scientists believe that chloro- 

d 





Between SUN and LIFE 





/^frumerfi ten fu^f ^flieirncy and 

leaf ^ftape‘9 ftf fijr^rfrflcarben molecu/ea 

phyll preceded animal life by thousands 
or millions of years^ green leaf remains a 
challenging mBterial Certain facts about 
it, however, are well known- We know it 
is the znachinery for storing light energy 
of the sun in the many chemical com- 
pounds which make up plants, for we know^ 
plants create food only fz'om visible light 
and that light giv^en olT from burning 
wood, coal, and other vegetable sources is 
similar to light from the sun. We know 
everything which is illuminated absorbs 
some light and that this absorption tends 
to influence the chemical composition of 
the illuminated suiFace, Modem photog- 
raphy is merely an elaborate demonstra- 
tion of this truth. 

In eslihiatlhg ^*sun power^* we know the 
average radiation received by the earth is 
1*92 calories per square centimeter per 



/Huminator tehich ts I^ib 

ef pMarQphjiftt 
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in mute. At this rate con- 
tinuous employment of 
tli 0 sun’s rays at the 
equator could melt a 424- 
foot layer of ice in one 
year. 

But there is a difference 
between merely receiving 
sun energy and actually 
making use of it. As a 
whole the earth merely 
receives energy. The 
green leaf uses it. In fa- 
vorable sunlight a square yard 
leaf surface actually makes about 
one gram of carbohydrates per 
hour, or enough in two months to 
feed one man one good meal. 

It has been estimated that 
acre of corn exposes about 
acres of leaf surface to sunlight. 
If the com produces 100 bushels 
per acrCt this means the leaf actu- 
ally manufactures with the aid of 
sunlight about seven tons of ma- 
terial, Including about three tons 
of carbon. The latter represents 
at least eleven tons of carbon di- 
oxide taken from the air, It also 
has been estimated that gi’owing 
plants of the earth’s surface each 
year manufacture at least one cu- 
bic mile of sugar. 

Without chlorophyll no life could 



Topf instrument which measures fuel efficiency. 
Center j green leave f of mast <if 

pouter used today. Bottom, testing fuel €0ieiency 
in General Motors research laboratory 



exist on land. It is the ultimate 
source of materials. Without it 
this magazine page could not be 
printed. The chlorophyll molecule 
seems highly complex but appears 
to have an astonishing similarity 
to blood. 

Scientists now believe the only 
molecular difference between 
chlorophyll and blood is that the 
center atom of the chlorophyll 
molecule contains manganese 
while the center a torn of blood 
contains iron. But chlo- 
rophyll cannot be formed 
without the presence of 
ii'on as a plant food. This 
similarity of structure 
may some day make pos- 
sible leaf transfusions just 
as we now have blood 
transfusions. This might 
prove of far greater value 
than a mere first-aid to 
ailing gardenias. 

From a standpoint of 
Industrial chemistry and 
pow'er development, the 
opportunities for making 







practica] use of green -leaf material depend 
not upon “atom smashing” but upon more 
enlightened methods for varying the de- 
sign of the chlorophyll molecule. 

America's greatest industrial problem 
today is fuel. In the modern auto only 
about one-tenth of. the fuel energy actu- 
ally propels the vehicle* Roughly ten pei^ ^ 
cent is lost in friction^ forty per cent 
through the cooling system and forty per 
cent through the exhaust, Animals, in- 
cluding man, apparently “catch” about one 
per cent or less of the sun's energy* Plant- ; 
leaf material “catches” about two per cenk. 
Industrial scientists believe a way may be ^ 
found for recovering the sun's energy 
from green leaf more efficiently than it haii. 
yet been recovered from any fuel source. 

In theory, at least, it might be possible to' 
increase the efficiency of the reception of 
the sun's energy by plants five or even ten'' 
fold. Prom a fuel standpoint, this would 
be far superior to the hydrocarbons from 
which we now make motor fuels. There 
also remains the possibility that at some 
future date, our natural supply of coal 
and petroleum may be exhausted. 

Fame and fortune wait anyone w-ho can 
solve the mysteries of chloi'ophyll. The 
final answer, however, probably will come, 
not from one man, but from the finding, 
of many* The outstanding center for chlo- 
rophyll study is the C. F. Kettering Foun- 
dation at Antioch college. This foundation 
began a systematic study of chlorophyll 
eight y ears ago. 

This study has clarified the fact that 
plant respiration is just as necessary as 
animal breathing. It has shown that, in 
company with chlorophyll, the plant tis- 
sue contains a yellow pigment called ca- 
rotinoid which also seems to be influenced 
by temperature and quality of light waves. 

It has shown that few, if any, plants 
value could exist without radiation 
the sun and indicates that the green planl^ 
is either the immediate or indirect sourc<& 
of most organic materials. This has led to 
a careful study of plant cells. Indications 
are that the plant cell, in general, is far 
less developed than the animal cell. 

When iUuminated, chlorophyll has fluo-^ 
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Oxygen Ten 
Promotes Comfort 



Drmanst rating transparent oiygen 
feeling af imprisonment since patient can see around 



Cellophane has been enlisted as an aid 
,to doctor and patient. To relieve the pa- 
tient s feeling of confinement during treat- 
ment under the early type of oxygen tent, 
fa tent of Cellophane has been developed. 
The oxygen equipment and exhaust vent 
are mounted over the hospital bed and a 
transparent curtain draped around the pa- 
tient, peiTTiitting him to rest without feel- 
mg caged. 



Appliance Plug Breaks Circuit 
When Line Is Overloaded 

To end the 



rescence — the ability to give off color dif- 



fering from its own* The Ohio researchers 
are seeking to learn what connection this 



in- 
convenience of 
blown fuses, a 
manufacturer is 
introducing an 
electric attach- 
ment plug whicS'O 
has its own circuit 
breaker* It can be 
used with a 

electric appliance in place of the ordinary 
plug, and when a short circuit or overload 
occurs on the line it shuts off the flow 
cun'ent instantly. Then it can be restored 
to operation time after time merely by 



(Continued to 123A> 
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pri^^iing a reset button. 
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Test-Flying and Landing a Sky Liner Indoors 




ffrforif ifit /te'Jgt/iig M If f it 

tiadieif rts tifirtsa in tAe^s^yTfTia 
pasaenger air timer proved itaaff in indoor 
testa in ao verity and duration to a 

ffifftif near/y three limes around uJortd, 
/n hangar ahava ia structural ateet 
/ramcwprk from u/hicft toad of 180^000 
pounda UMis applied to ivingft reproduc- 
ing forces encountered m «rfuD^ flights 
At lettf no*m of the big ship is painted up 
as toads siniuiatn stress of sleep ctimh 
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Ninety-Ton Load Shows Ship Has ‘Backbone’ 




l|.'|3-liuMi> {itriUtdi: aptilltMil Id 

ofiHt Jkiid wtri^f hy pul'- 

li-ys Rnd >i>ilmulL^ jdi'h* uiitlrr 



II.J (frfliiJli; rnrilnit 
l-jniiliHif crnr ET^h- 

IHl4^],iMuqgd aiitl 

^li.nHQ-paunit Udc-lcmd; 
pdv l^.’THH-jKiimd 

Up'In-a'cE^ j -pPUn 4 



IrjIiilhkC 

1 ^ 1 1,(11 111 poiinct^ Mpplinl 

tn I hr irfi'g'nil (‘PS I nc mt- 

ri'IU^^ icpmclurf’ wfichl 
iiitd pult nl motitr* 



Top^ piline fln tnnt loads with ballast and bydrnalic jacks^ 
^ million pounds of lead hurf ui-<rrp u*od in tosts^. Bclauif 
Workmen in fail unJ eoebpit of this hiss^^t Anterfcon iftnd 
pia ne Were so far opart they tolbed oPer ninoty-sePen foot 
trfcphone Cablem Plane measures tS 9 feet tip Id fipp weighs 
SS.OOO pounds lauded^ During toad iesiSf sensitive instru- 
rnonis took defection ruradin^f at ZOJ points on ftruelizrc 
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Steamer Pumping an Island Dry ‘ 
Diss Its Own Grave 

I 



ai tne post ortice and 
postage determined by 
weight rather than by In- 
dividual piece^, and it was 
found that the material 
had absorbed consider- 
able moisture on the way 
to the post office, There 
was a difference of 5,750 
pounds, or four and six- 
tenths per cent, between 
the original ’weight and 
that determined by the 
postal authorities. 



County Jail Housed 
Temporarily in a 
Railway Car 

It wasn^t practical sim- 
ply to nail a sign on the 
county jail: "Closed for 
remodeling,” so the sher- 
iff of Calhoun county, 
_Mi^h. , shopped around 
for a temporary lockup. 
He picked up an interur- 
ban car on the market, 
moved it to the court- 
house lawn at Marshall, 
had the windows barred 
and opened up a tempo- 
rary jail for minor of- 
fenders. Lacking any sta- 
tistics on the escape- 
proof qualities of a railcar 
jail, the sheriff sent the 
more dangerous prison- 
ers to other neighboring 
fj.^ls for safj%eepiiw. 



of Th^ £$ 

and down into the river 



’> pwmptd ftp oeer ifA ift4/ed n 



.aterally digging its outi grave with its paddle wheel, an 
X, o id just completed the job of pumping dry a 
^ flooded islanjd/in California, It is one of four brought into 
^ the islaiiTthrough a break in the levee when the island’s 
S farms were flooded. Then the break was closed, converting 
^ the island into a lake 6^500 acres in extent and ten feet deep, 
A surrounded by levees. The old river steamer then was ma- 
i neuvei'ed stern first to a kind of trough and lashed to the 
"’\jjDank, its ancient boilers were fired up and the engines staiii- 
^ ed. When the ipvheel began to revolve, at full speed ahead, 
5 the moored boat did not move but the paddlewheel threw a 
^ might^^ surge of water into the trough, uphill to the top of 
w the levee and down into the river. Three high ^capacity 
pumps and three large automatic siphons 
Y w'ere used to help empty the island of 
water. The steamers will be shored up 
A and used as bunkhouses on the island. 

% The farmers expect to produce a normal 
crop n&xX year. 



Rain Lifts the Cost of Mailing 
as Moisture Adds Weight 

Mail your parcels in dry weather! Rain 
may add to the cost of postage. One com- 
pany actually found that a rainstorm added 
$460 to its bill for a large mailing of "per- 
mit” matter. The shipment was weighed 



Jfs d'o'frrj anrf windows tierrtd, this erslwhite inter 
urban cor i4 a county Jai! daring remodeling work 
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Patron Prints Foo 






Sl^ 

in ‘Autoniatic’ Stpre 



Customers don^t have 
to carry their packages in 
the latest ^‘automatic” 
grocery. They merely 
print their shopping lists 
and let the clerk serve 
them. The canned and 
packaged goods are all 
displayed in glassed 
showcases. In front of 
each article is a tag indi- 
cating the pricct the tag 
being connected to a slot 
on one of the panels be- 
tween the sections of 
shelves. As the customer 
enters the store he is giv- 
en a small magazine, he 
inserts a projecting arm 
of the magazine into the 
slot corresponding to the 
article desired, and the 
name of that article and its price are 
printed on a roll of paper in the mag- 
azine. The customer then presents the 
magazine to the cashier, pays the bill 
and the list is filled by a clerk. 

Dredge Brings 'Up Sea Bottom 









PrMffifig arm af 
into 

riauf at 

cuittamfr 
otrtairir printed 
ithoppin^ tistf iitr- 
foU9. Cashier to- 
tals hUl and cl^rh 
fitis order 



from Seven Hundred Feet 




Deep-sea dredging tnaehiizr brmgs up 

DKBn floor from ^0 dauin 



Through the invention of a deep-sea 
diving dredge, large quantities of ocean 
bottom can be brought up from depths of 
700 feet. The ten-ton machine converts 
the terrific pressure of 'water at great 
depths into kinetic energy by a system of 
valves and pistons which takes the dcad^ 
weight of water and changes it into live^ 
power. The inventor, John C. Williams^ 
said that the machine could work 
1,000-foot depths, 300 feet more than in its 
demonstration recently before scientists. 
The dredge may revolutionize gold mm-r, 
ing on the ocean floor, since it makes pos-.» 
sible operations at greater depths than- ' 
ever before attempted. 



CPopular Mechanics Magazine can fuimishE; 
the name and address of the maker of, oj^ '■ 
dealer in, any article described in its pages. 

If you wish this information, to the ^ 

Bureau of Information, inclosing a stamped, * 




self-addressed envelope. 
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Somiyone is ahout t/t a ducking' as thess aquaplana ridrrs 
iighi a due/ with pttlaS with padded tips 



,^T^HE family ironing board has Invaded 
^ the ’sport world and is providing water 



LiisiasU with a batch of new heart-' 
Jpoundmg thrills. ' *• 

It all happened when somebody decided 
.to do some surfboarding where ' there 
I wasn’t any surf. A motorboat and a long 
ftowlinc were substituted for the swell of 
le sea. The result was freeboarding, 

A step-brother to aquaplaning^ free- 
\^boarding is more exciting. The rider baU 
^ “nnees on a cigar-shaped board holding the 
towline as he skims through the water* If 
he loses his Ijalance, the board flies out 
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from under him and he’s in for a 
dunking* The thrill hunter can 
stick to straight riding or he can 
go in for bronco riding over chop- 
py stretches or making wide^ 
sweeping turns at speeds up to 
forty -five miles an hour. 

Some incurable freeboarders 
can do stunts on their frail ironing 
boards that make even surfers en- 
vious. Dw'ight Hart, southem Cal- 
ifornia expert, gets the greatest 
enjoyment out of this sport when 
he’s riding backwards, balancing 
on a chair, or standing on his head. 
The knack of freeboarding, Hart 
explains, can be picked up in a 
short time. A towline about fifty 
feet long should be used at the 
outset but it can be lengthened to 
eighty feet later. The longer the 
rope, the greater the speed on the 
turns. 

He advises the beginner to lie 
flat on th^slab a little to the back 
so its nose wdll* tilt upward. As 
the boat gains in speed, shift into 
a kneeling position. Then with 
one foot at a time, stand up, being 
careful to keep your feet wide 
enough apart to retain your bal- 
ance. A fii'm, steady grip on the 
line will keep you from being 
pulled forward w^hile getting into 
an upright stance, 

“Steering is done by shifting the 
w^eight/* Hart adds* “AH you do 
is slightly submerge the board on the side 
you wish to go. For the first few times, it’s 
a good idea to stay on one side of the boat’s 
wake to avoid the ruffled water. In mak- 
ing an arc after getting outside the wake, 
lean away from the direction in which you 
are going, at the same time shuffling the 
board with your feet in such a way as to 
keep it from shooting out from beneath 
you.” 

Hart’s fomiula for the more spectacular 
stunts is simply lots of practice. For the 
average^water enthusiast, aquaplaning can 
be a mild recreation or a tingling thrill. It 
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Tufa aquaptarues, tura 
taddmrs and an rrcn 
bar pr aai de all the 
^*prt>ps** nece Esar y 
for tht "aquabaiics** 
Cit left. Btloutf ski- 
inff an uial-er 



falls in the latter cate- 
goi-y when the pilot boat 
starts making sharp turns 
and the “ironing hoard’’ 
jockey at the end of an 
eighty-foot line is sent 
whirling around with 
only one corner of the 
board touching the water. 
Before starting a swing 
of this type* you must 
first get outside the wake 
or you are apt to be 
thrown overboard. 

If, for example, the boat 
is going to turn to the left* 
you must be on the right 
side of the churning wa- 
ter. In order to do this* 
loan backward and to the 
right. As the boat starts 
a left turn and you start 
your arc, your weight 
should be shifted to the 
left foot* By leaning 
heavily on your left foot 
at the beginning of this 
swing, the board^s speed 
can be diminished. 

Aquaplane races are 
becoming a feature of 
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How ('4 aQuapIanm in fitie Ims^on^. t^ie Hat as boat 
atarffi, then puU yoisrseif stotuty to your kn^es. Rise 
vpf iet go board and grasp ropes. To tirrn> pUjb on< 
toot down onfi pnU epposito rope 



water carnivals and small boat regattas. 
The blue*ribbon ironing-board classic is 
the o^en sea jaunt from Catalina island of? 
the coast of southern California to Her- 
mosa iDeach. This yearly race attractjs the 
finest men and women aquaplanists in the 
country. 

Here backyard boats compete against 
faster runabouts and hydroplanes. Movie 
stunt men, amateur daredevils, firemen, 
policemen, football players, socialites and 
swimming stars match their skill against 
the sea on boards thirty inches wide, seven 
feet long, and not to exceed sixty-five 
pounds in weight. A 100-foot towing line 
separates them from the speedboats. Each 
entry is handicapped according to the 
speed of his pilot boat with its displace- 
ment, length and horsepower being the 
deciding factors. 

Riding the hurricane deck of an ironing 
board over forty-four miles of open sea 
makes heavy demands on an aquaplaner’s 
stamina. There must be perfect coordina- 
tion betw^een the driver and the board 
rider. Not only does the driver act as nav- 
igator hut he is also pacemaker and must 
know how fast the aquaplanist can go. 

The course itself is beset with difficulties. 
Flying fish constitute one of the hazards 
and at least one racer has been upset by a 
collision with one. Riding into a kelp bed, 
another entrant sufTered a leg Injury. Ac- 
cidents abound along “suicide stretch,” an 
eight-mile run in mid-channel betwi'een 
the island and the mainland. Here the pre- 
vailing winds meet the prevailing current 
and the sea fairly boils. The coast guard 
cutters and navy planes patrolling the 
course keep a sharp eye on this stretch. 
The unofficial record for the run is one 
hour and sixteen minutes, made in 1935 by 
Jack Burrud. 

Regular surf riding, as old as the Poly- 
nesians, has undergone many changes in 
recent years, This is particularly true of 
the boards. Along famed Waikiki beach, 
Tom Blake, American champion, has in- 
ti’oduced many innovations and these have 
been brought back to the mainland. The 
boards have growm longer and narrower, 
and, with the introduction of new woods, 
much lighter, Moreover, Blake has hol- 
lowed out their centers to give them great- 
er buoyancy and make them more man- 
ageable. The larger boards range from 




four^rf’' twenty feet in length nnd 
weigh as much as 130 pounds. 

FoiTnerly, a board was headed directly 
into shore and at right an^^ to the wave* 
Today, the topnotchers “sHde” down the 
wave diagonally* Expert^say this gives 
more speed and greater distance* An adept 
surf rider paddles with ’^weeping arm 
strokes out to a location beijond the break- 
ers and silting astride his hoard, waits for 
the wave that w'ill carr^ him farthest, 
Haw'aiians have a saying iat waves run 
in series of threes and theiast is generally 
the fastest and largest, J ^ 

As it approaches, the rider lies prone 
and paddles shoreward at fop speed, wait- 
ing for the moment when the lift of the 
board tells him the wave is with him, 
Pj'oper balance and the final fleck of the 
cupped hands will U£fually send him speed- 
ing down the forward slope. Balancing, he 
guides the board by shifting his weight. 
He increases his speed and the length of 
the ride by steering across, rather than 
with the line of motion of the wave. This 
sliding makes it possible for the surf rider 
to travel twenty-five or thii’ty miles an 
hour — faster than the wave itself. On he 
soars, sometimes half a mile. 

The experienced rider scorns the easy 
prone ride* He likes to do tricks, Com- 
rrtonest of these is the standing ride; less 
common, the head stand, and least com- 
mon, the tandem where one rider carries 
another on his shoulders. Then there are 
^each boys who change from one board to 
Nanother while they are skipping along at 
5a dis^y speed. This is great fun — if yout 
insurance is paid up, * >» A " 



X-Rays “See” Inside Plants 
or Big Steel Castings 



Sif X~ray cq^uipment t^Mting «l«cf ftrr fl&wa in Hr 
mfi«r mtrxtsture 



Delicate details of flower petals or the,^ 
inner makeup of huge steel castings may'^ 
be studied with the aid of opposite varj^i 
eties of X-ray equipment* Many inner de- . 
tails of flow^ers can be photographed with 
a new apparatus which utilizes a low- 
voltage trarisformet * and a special thin ^ 
glass window that allows extremely “soft” 
X-rays to gpass from the tube and make 
impressions on the film* Soft, or low- volt- 
age X-rays must be used on such delicate 
subjects because rays of ordinary voltages 
would penetrate almost completely, re- 
sulting in loss of many details on the neg- 
ative. In examining heavy steel castings , 
with X-ray equipment, gas pockets g^ 
shrinkage areas and internal cratjes '’.can 
be distinguished, if present. In fhe*Gefier- 
al Electric laboratory, 4 00,000 -volt equip- ^ 
ment is used for such studies in steel to^w 
show internal structure of a section of the ^ 
metal five inches thick. . 



^ Time for Next Dose Is Shown 
on Pre^^iption B^tle Top 

is the next 
^ dole of medicine 
due? You have 
only to glance at 
“hour cap” on 
prescription 
know. 
Raised numerals 
on bottle 
designate the 
hours of the day and a tiny steel bearing 
is inserted in a ribbed groove at the hour 
when the next, dose should be taken.* . 



^Cement for splicifi movie film is now 
available in a fountain-pen type applicator 
holding enough for 1,000 splices and sealed 
gainst evaporation when not in use. 
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Retoucher’s Panel 
Reveals Defects 
of Negative 

Defects such as pin- 
holes and tiny scratches 
on the photo negative are 
spotted instantly with the 
aid of an illuminated 
panel just put on the mar- 
ket. Two spring fingers 
are adjustable to hold va- 
rious si^ed negatives over 
a glazed circle. When 
placed over a light, the 
circle is brightly illumi- 
nated and the operator 
can retouch the negative 
while it is held In a con-^ 
venient position on the 
paneL 



Since this stnUing trottp di *^Safeiy Setlys^^ utas pasted <tt Lnng 
schcet crossings >/anuaryj there /idtiw dcci'i^fnt? 



icient prolfeector of 



Milky Way Is Not So Crowded 
There^s Danger of Collision 

When you gaze at the Milky Way you 
wonder how the stars get around without 
serious collisions in such dense traffic. 
They seem to be packed like sardines, yet 
there is really plenty of room for them to 
travel their circuits without bupiping. In 



Touching up defeets in photo negative with aid of 
lighted panel which shows up of scrat^ea 
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Ferry Opens 




Its “Jaws 





BetoWf 

7 V 1 ^rih 
Std ferryt with its 
prvw in contfcn- 
tronf^r poflffit'on» At 
risht, vcbmbI 

ftofes intif Hb da^ck 
and tiftu its btfuf 
to lower ganspinnb 
for passengers and 
automobiles 



Opening like the jaws of a sea- ' * . 
going monster, a European ferry"^ 
lifts its bow high and wide to 
make way for the motor' vehicle- 
and passenger gangplank* The’^ ' 
novel arrangement Is on the'^- ' 
“Peter Wessel,” a streamline ferry% ^ 
operating across the North Sea.^' ^ 
Cabins and staterooms are 
nished \iith aluminum furniture ^ ^ 
decorated wdth bright fabrics* ‘ ^ ¥ 



Simple Airplane Position Finder Is Useful to the Pit 

Airplane pilots are expected to find use- 
ful a newly invented position Rnder per- 
fected by an experienced aviator* It con- 
sLsts of a circular frame containing three 

movable disks. A map of the route being ^ ^ ^ 

followed is placed in the upper disk* The \ ^ 

other two disks are marked with parallel . £ ^ 4 - * A 

lines conforming to the map scale. Frame H ^ ' 

of the device is marked with points of the ■ L ^ s _ 1 

compass. After the map is orientated to ■ ^ - " jH ' i 

the compass course, the pilot tunes in a H * 

radio station and uses those bearings to 

line up one disk bearing parallel lines, /i— * 

Another station is then tuned in, and its 
bearing is used to line up the other disk 
bearing parallel lines. Where these lines 
intersect is the position <J^he plane. >1 
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BARNYARD WIZARDS 




Top picture ig) Parfiinmmt Pictures, Inc. 

Cr^thy tri^t his hand aJ- t'/'airttttf A ttttifxcd e.lmphat\i. Sefow^ Whit*y, 
A (razrtdJ cou?, has ftSffOOO dpririg h^tr ytars on the eor-ten 

* i 



VyHEN a requi- 

^ sition reaches the 
property chie^s-rdesk at 
Paramount studios in 
Hollywood, Russell Pierce 
never knows what a di- 
rector may want. That^s 
why he is ready to pro- 
duce anything from a 
cross-eyed cat to a herd 
of mountain goats. 

At his fingertips he has 
the names of all the ani- 
mal specialists in the film 
capital. Dogs constitute 
the biggest percentage of 
animal rentals and a doz- 
en kennels are engaged 
in developing and sup- 
plying canine screen tal- 
ent. The big training 
schools have fifty or sixty 
educated dogs of all 
breeds on tap for studio 
calls, and within an hour 
any of them can round up 
another hundi'ed extras. 

Canine performers are 
typed just as are human 
actors. For a homey pic- 
ture, a mutt dog is used; 
the atmosphere of a 
drawing room can be im- 
pressed on a movie audi- 
ence with two slinky 
Russian wolf hounds but 
in a mystery thriller, 
thcre*s nothing like the 
sudden appearance of a 
Great Dane to scare the 
daylights out of the de- 
tective— and the audi- 
ence. Formerly dog col- 
leges carried Scottish 
deerhounds, schipperkes 
and other unusual breeds 
in stock but calls for them 
were so rare that prop- 
erty departments today 
rely on private owners to 
supply the dog rarities. 

When a dog receives an 




T 4M*shyf tait!nt1^d eanin« mavie octaTf beins put 
through his puces by his trainer^ BefoWi a talented 
baby cbitnpan:zee of liaitywood 

i .'1 



dog except %vhcn he can sandwich in a 
command between actoiV speech es^ which 
later can be cut out of the sound track. 
Hand signals are generally used. A palm 
held outward is a signal to stop^ a beckon- 
ing gesture to move forward. The index 
finger revolved in a circle is the cue for a 
growl; one finger raLsed for a bark, and 
one finger down is a sign to get down on 
all fours, 

Teaching animals to follow silent Cues is 
not as difficult as getting them to work 
with strangers. In one scene a dog may 
have to regard one person as his master, 



important assignment, his 
trainer is given a copy of 
the shooting script so he 
may acquaint the dog* 
with the routines. Other- 
wise, the dog is 
to the studio and the di- 
rector explains what is 
wanted. Two or 
times through the 
w'ith his trainer and the 
dog Is ready to rehearse 
with the players. Then 
the dog takes his place 
before the cameras. When 
the director .says, 
he knows the scene is 
ended and sits down or 
walks off the set to get 
away from the lights. 

A trainer must rely on 
silent cues in directing a 
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others as his maj5ter*s friends, and, per- 
haps, some other player as his mortal en- 
emy* Later in the same picture, the whole 
order may be rovers edn Often as not, a 
villain whom a dog is supposed to dislike 
* in a picture will unmttingly complicate 
matters by petting and praising him be- 
tween scenes. 

Apart from their general education in 
acting, film dogs are given a thorough 
grounding in such stunts as scratching, 
yawning, *^praying/^ assuming various po- 
sitions and holding them, and picking up 
designated objects. Some, too, have their 
own specialties and one of these is Skippy. 
Whenever the terrier^s ear itches, relates 
Henry East, his owner, he puts his head 
down and circles. East decided the pecul- 
iar action had the makings of a good gag* 
After some coaching, all he needed to say 
was, '"Go crazy, Skippy,” and the dog 
'would go through the stunt* 

*'In the first Thin Man picture,” East ex- 
plains, “Nick, the leading character, was 
giving a party in his apartment for his 
‘bum’' friends* The dog was supposed to 
stick his head in the front door and then 
run. I explained Skippy^s specialty to the 
director, so the script Tvas changed to have 
him take a quick look at the guests, dash 
into a bedroom and go into his crazy act* 



It was tailor-made for the situa- 
tion, and scored a big Kit*” 

Screen writers and directors 
frequently get new ideas during 
the actual shooting of a film and a 
dog must be equal to any last- 
minute script changes without 
prolonged rehearsal. One 'WTiter 
thought it would be a novelty to 
have a' dog sit up and clap his 
paws with glee and was disap- 
pointed to learn this was an ana- 
tomical impossibility* The script of 
one picture called for an actor to 
go up to the front door of a home 
and wipe his feet on the mat* 
Corky, a mutt, following at his 
heels, was supposed to do the 
same thing. The director thought 
he would be lucky to make the 
shot in a day but he didnH reckon 
with Corky* His second try 'was 
letter perfect* Shooting time, 
twenty minutes. 

Perhap*^ youVe wondered how 
those cute expressions dogs assume in pic- 
tures are obtained. Trainers use lures — 
sticks, old shoes, rubber balls, and other 
play items* 

“If a director,” points out East, “wants 
to make a shot of Skippy with a puzzled 



ThtM Animat*'^ fairs %uorth fSS Q tJay ij| cffmedy 
ijuencfS-, Aboti€, a pair of actors baforo thm cainora 
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A HoUywactd chimpunzee uthizpmt «u?eet no^AifljTF to 

star 

f 



day*s wage 
or two be- 



Ant^ 

quently a 

for merely spending a 
fore the cameras. 

Great Danes pick up extra work by dou- 
bling for tigers in the long shots of animal 
pictures. With a false head and a paint 
job supplied by the make-up department, 
a Great Dane becomes a tiger. If a tiger 
is supposed to get loose in a circus tent^ a 
close shot is made of a tiger hopping out 
of a cage wagon into the open arena^ 
which, of course, is simply a larger ‘steel 
enclosure* The dog carries on from this 
point. 

The zoological parks, animal farms and 
circuses supply elephants^ lions and tigers. * 
Some of the latter have been killed” doz- 
ens of times. In virtually every jungle film 
some tiger is supposed to be dropped by 
native's spear. Screen technicians have jf 
number of ways of obtaining this effect,' 



the most common being with a strip of 
i(T (Codtinued to page tl9A) 



look, head cocked to one side, we 
can get it with the help of a rub- 
ber mouse — the lure. The mouse 
is Skippys favorite play toy. 
Skippy is placed in position and, 
putting his rubber mouse in my 
pocket, I squeak it a few times. 
He hears the sound but doesn't 
know w’here it^s coming from. He 
becomes puzzled and looks it. If 
a dog is to chase a man, we have 
the actor place the dog’s play ball 
in his pocket and run.” 

Dog salaries vary pccordmg to 
the dog's ability and the^ part. 
Outstanding performers are paid 
from $125 to $200 a week and for 
piecework, a minimum of S3 and 
a maximum of $25 a day. Fre- 



Scen€ fri>m a tomttfy matf* with an 

cli-barnya/td e/^fhafact/f^rs ^ 
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million calories of heat daily into 
every square yard of the temper- 
ate zones. In the three months of 
maximum sunshine, he said, each 
acre of land receives from the sun 
heat equivalent to that produced 
by burning about 250 tons of coal. 
Scientists believe that means can 
be found through chemical, elec- 
trical and mechanical studies to 
harness this tremendous energy. 
At Harvard University, research 
workers are studying the possibil- 
ity of speeding up growth of trees. 



r 01 speeding 

►3-Pound ! 



Quartz Crystal 
Unearthed in Brazil 



Oil men go ‘^fishing” with an electric line in 
|:eai’ch of hidden petroleum pools deep beneath the 
earth^s surface. In this new prospecting 
method an. electrode is lowered into the 
oil .well, and a second electrode is plugged 
into the surface. By readings of the elec- 
trical potential and impedance, the opera- 
tor can determine the location of the pool. 



tor can d 



Canned Energy” from the Sun 
Is Goal of Research Scientists 

Conversion of the sun’s energy into 
power to operate man’s world, or storage 
^of that energy for future use, is the goal 
I toward which research scientists at Mas- 
sachusetts lagtiti^ of Tec^ology will 
shortly bend thSr'iiiTunC'Dr, Karl T, 
Compton, president, in announcing receipt 
pof a gift of $647,700 for the project, pointed 
out that the sun pours an average of fo^r 



and Lomb, an onti cal c ompany 

which us 
^ 1 { 



Mtasvriwig hug* ifuartz liryttal recentty 

brjaught fo thv United States ^ 






lectric Line Wishes’ for Oil 
•Hidden in Deep Earth Pools 



One of the largest and finest 
quartz crystals ever to enter the 
United States has just been 
brought from Brazil. It weighs 
sixty-three pounds and cost 
eighteen dollars per pound. Based 
on optical quality, experts believe 
the crystal surpasses any museum 
piece of this type in the country. 
Although quartz, a foiTii of silica 
occurring in hexagonal crystals, is 
distributed throughout the world, 
no deposits of suitable optical 
quality have been found in the 
United States. Brazil is the chief 
source of supply. The giant crys- 
tal is now in the vaults of Bausch 






Dropping miectrade inta uteJJ to far oii. The hidden poof 

can be located by taking eiectrical readings 
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■5Sir/r.'i“«yrfS- Tanker Frees Self of Fumes 



caus€? of their high trans- 
« parency and the superior 




'K 
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resolution obtained with 
" this material in the short- 
er wavelengths of light. 
The shorter the w^ave- 

I 

lengthy the greater the re- 
solving power. Althou^ 
• the microscope is now 
equipped with special ul- 
traviolet accessories^ it is 
ih spectrographs, spec- 
. trometers and mono- 
' chromators that the chief 
necessity for quartz optics 
exists. Biologists, cytolo- 
gists and histologists ben- 
efit by the use of quartz 
' accessories for the micro- 
scope because of the abil- 
ity to dilTerenliate better 
between various cell and 
tissue structures, while 
'the spectroscopist utilizes 
' quartz instruments in de- 
tecting various elements 



white mil tanker stands aff a safe distance frenti tiarber shipping^ air 
f^iriid. iitta tanks to dfiife Out ejrpldjiVtf gas befitre beginning repairs 



* « 



Danger of explosion necessitates the utmost precaution to • ^ , 
free an oil tanker from gas fumes w^henever repaii's areO^ 
made ort the ship. When an oil carrier was rammed by an- 
other vessel while carrying gasoline and other highly in- 
flammable cargo, the damaged tanker had to return to port 
and discharge all her cargo, then put out to sea to gas-free 
whose identifying lines lie bi^farcpg.^ir into every tank, ventilating thoroughly. Then 
in the ultraviolet portion thfe fenker' could return to dry dock for repairs. Welding 
of the spectrum, r . operations are perilous if all the gas has not been expelled. 



Bombing Planes Drop Flares to Light 




Bambers spot their iarsot by light of Hares. Army camp can be seen at 
right an<l searchlights of ftnU^aircr<dt guns in left foregraiind 



“Blackout” Area 

Flares dropped from 
army planes shed an eerie 
light over the region of-* 
Fa rmingdale, Long Is- 
land, during a test “black- 
out” w'hile “invading” -^ir 
squadrons bombarded the 
coast. With all lights., in 
the area extinguis hjf d, ^ 
U, S. air cprps boml^s ^ 
fl^?w~Tifgh overhead and 
made photographs by the 
light of the flares to de- 
termine the accuracy of 
their “bombing^* aim 

COur Bureau of Infer- , 
mation will answer ques- 
tions regarding articles in 
this magazine, if accom- 
panied by return postage. - 
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\ 'Tractor Tire Is "Knife-Edged 
for Better Stewing in ! 






employs the force/pf vacuum m 
j withdraw fuel vafjys, acid vapors 
Cl and blowby gases from the crank- 
case and discharge them into the 
^ intake manifold to fae rembfed 
with the gas and returned to th^ 
cylinders as fueL Oil vapor from" 
^ the crankcase is also used to lu- 
^ bricate the cylinders by feeding^ 
V b|i^ through the intake manifold.' 



^Earth Is rJo Perfect Sphere^ 
I So Gravity Plays Tricks^ 

^ Because this earth is not a per^^ 
J feet sphere, gravity plays strang^ 
< tricks. A plumb line does not 
ways point exactly toward the' 
T center of the earth, and astron^^ 
%m&rs must take this into account 
in making observations of 
heavens. Variations from the tru?S 
sphere affect variations in gravi- 
^ tatlonal force, a fact which ^ 
- strikingly revealed by changes in' 
‘ the rate of a clock timed by 8 h< 
gravity-pendulum if it is moved ^ 
to different parts of the world, Q 



Ineh^dmtp rubbtr Hang* AH frvrtt oi tractor preifsnts side- 

alipptAg and improves steering* Tires do no^ pick up mud 

Knife-edged tires are being installed on 
the front wheels of tractors to make steer- 
ing easier, allowing sharper turns and 
preventing sidewise slipping. This new 
tire has a one-inch flange of imbber pro- 
jecting out from its center, but is otherwise 
smooth. It does not clog with soil, ^ 



Power-Driven Metal Jig Shear 
for Cutting ^heet Steel 

Its upper knife reciprocated at high 
speed by a quarter-horsepower motor, a 
jig shear offered at moderate price cuts 
.eighteen-gauge sheet steel. Compound 
'^curves as small as a one-inch radius can be 
I ^cut easily. The two knives are of hardened 
^tool steel, the lower blade being retract- 
‘-^.^able below the worktable to enable start- 
n©-'^;i^g and completing inside closed holes of 
he any shape without a previous starting hole, 
■'C- knives are two-edged and reversible. 



Culfmf design through steel with tig shear ufho. 
wpir bin^e is driven by auartur- horse poEggr mat^ 
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Tiny Fire Engine HurlsTvventy-Foot Stream 

■' Reminiscent 'of the ■ ^ t J 



dashing days of horse- 
' drawn fire engines, a 
j^working model bbiU by 
two Cincinnati electri- 
^eians fmm^a picture oF 
one of the old “Coiitinen- 
'tM” engines throws a 
“^3: wenty-f o ot strea^n of 
Avater from its oneWix- 
“^enth inch nozzle, OTie / 
’liiodel b uilders, ^Fred 
^at sche and Cai^P Doj^ 
^worked eight years on the 
irtiniature and turned out 
every part except the 
^team gauges* Construct- 
^ed on a two -inch scale, 
the vehicle is twenty- 




Top, tht moftvl bwilderB 
U?ith the "works'^ ready ^ 

for «n 

sr'f. Left, the completed ^ 

twetity-eight-iJich fire- * '** jf 
engine model. Selow ore 
the froiler and the engine 
and pump 




eight inches long, seventeen inches high at 
the stack and eleven inches wide; with 
shaft and team it measures four feet from 
tip to tip. Every part operates as it did in 
the "granddaddy^^ of fire engines. The 
boiler is coal or blowtorch -fired, taking ten 
minutes by the latter method to raise fifty 
pounds of steam* Its capacity is 100 pounds 






steamt and the pump can supply four hos« 
lines. The boiler has safety valve, steaw^-jj^ 
gauges, whistle, water glass and innumer^ 
able valves. The nozzles deliver water at 
thirty pounds pressure. .Qj 



Flashli^ght with a Flexible Neck*?^ 
Reaches around Corners 

:ible^ 



Its bulb at the end of a long, flexible 
neck, a flashlight just introduced can look 
around corners 
and throw light in 
inaccessible 
places. The neck 
is made of flexible 
conduit and will 
bend in any direc- 
tion. This neck is 

removable, and a \ 

regulation head can be attached to the i 
battery case, if desired. 








Fence Is Made oC Auto Wheels 





Ml 



E V H 






. f^tXjtn Xyoodet^-Spoke Days’ ■ j 




This gttrdsn fencs Ot tAp rear of a Sait ^Ilif'OniO home 
is made of Wooden^ spakeit wftesls /rorrt atxtoa 






It took some time to collect the material 
for the back-yard garden fence at the 
home of C. A. Givens in San Antonio, He 
built it of discarded Ford auto wheels 
from the days of wooden spokes, and some 
of the wheels w'ere still on the early 1920 
models ’when he found them. 



Hdndy Clothesline Stretcher 




Prevents Knotting 



Eliminating 
knotting and tan- 
gling, a clothesline 
stretcher now on 
the market saves 
time and saves the 
line on washday. 
It consists of hook, 
pulleys and mas- 
ter pulley which 
support the line 
without sag. The master pulley is used for 
taking up slack in the line. It may be re- 
moved when not in use. 



News on Star Is Ancient History 
V Before It Reaches Earth 

It may be news on earth, but events on 
the stars are ancient history when they 
■'.are rushed here by telescope. Because of 
■ .'the time light takes In traveling from the 
stars, the facts of astronomy printed in our 
' , textbooks deal not with the universe of to- 



day but the universe as it existed millions 

lO ^ Jf tL . JK, A. ^ A. . M 




of years ago. me star you seetnrougn an 
observatoty=^ “eye” may not be there today. 
Even when an astronomer discusses con- 
ditions on the nearest neighbor star, 
must ’wait four years to learn whether t 
star was actually existing when he dis- 
cussed it. It is as if news from Europe tod 
four years to reach us and the daily news 
papers recorded as events of today what 
happened back in 1934. ^ . 

irj- 0 ^ 







Hose Converted into Sprayer 



by Inexpensive Elbow 






For converting 
the garden hose 
into a sprayer, an 
inexpensive elbow 
of aluminum alloy 
is on the market. 
The purchaser 
uses his own hose 
nozzle and hose, A 
spike attached to 
the elbow permits 
setting the hose on 
lawn, terrace or 




rock garden, in vertical or inclined posi- 
tion. The elbo'w will not corrode. 






Exposure Meter Worn on Wrist 
While Sighting Camera 



For fast shooting, an. exposure meter 
worn on the wrist like a watch gives a 
quick reading whOe both hands sight and 
focus the camera. Tl\e one-dial metor 
sho’ws relationship of film speed, stop and 
exposure time at a glance* 



Vi 




"With fAe mtttr attached to your u?rrsf, figuring prop’- 
erjfxpOEure a oaich pretudo fa snapping pictaro 
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Odd Pineapple Harvester Speeds Field W 




StrQngt-fwhinE Vmhirtt it% pineapple field straddles the pfnnta. uhautnf the driver Aitm to 

iuateh taading and the path his tna<hint It to (ollaul. The Vahictm Speeds harvesting 



Methods of harvesting Hawaii's pine- 
apple crop may be changed radically by a 
field carrier which can be driven through 
the fields over rows of ripe fruit. The mo- 
torized equipment enables growers to ban- 
ish the drudgery of having heavy bags of 
ripe pineapples carried long distances on 
men's backs. The carrier is powered by an 
eight -horsepower engine and is equipped 
with four wheels on which are mounted 
nine-inch soft balloon tires. Power is ap- 
plied through a single drive wheel which 
extends out in front so that it may follow 
the middle of the inter-row. When the 
operator is running on a straight course, a 
locking device causes the offset castor 
wheel to follow the course without wob- 
bling. The locked wheel is released auto- 
matically when the driver makes a turn in 
either direction in excess of a predeter- 
mined angle* The wheel base is ten and 
one-half feet and the tread six feet* The 
steering gear turns the wheel 110 degrees 
in either direction, so the machine can be 
reversed in its own length on narrow field 
roads when it reaches the end of a row. 
Fruit is put on carriers, which stick out 
behind like squirrel tails. Each carrier 



consists of a metal trough holding an end- 
less belt. Workers lift the topped fruit to 
the carrier and men standing in catwalks 
on either side of the truck then place the 
fruit into boxes. Four tracks lengthwise 
of the machine hold about one Ion of fruit. 

.-d 

Adjustable Bottle^Cap Opener 
Fits Lids of All Sises 

Whether that sticky cap is on a half- 
ounce bottle or a gallon ]ar, an adjustable^ 
cap remover Just introduced w’ill take a 
firm grip on it. A wing nut adjusts the 
saw-edge clamp to a light hold. 




Win^ rmt clirmp to width of bottle cap / 
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handling hig r^ectifitT fubc 
n^ith athttiam Battamf 

EtatEcijn Engineer placing emer- 
gency clip trad on contral appu^ 
ratus at 1V£.i4F 



V\ /HEN the transmitter stafT nf Station 
WEAF, on Long Island, recently re- 
ceived a trophy for a 99.9992 per cent rec- 
ord of efficiency during 1937^ radio sud- 
denly remembered its half^forgotten men. 

They are the super-sleuths^ engineers 
and vigilantes who stand behind your ra- 
dio programs. Theirs is the task of caring 
for a temperamental mechanism whose 
working parts are as sensitive as those in 
a fine watch* A highly important task it is, 



for the radio broadcasting 
industry must function 
without interruption* 
During 1937, WEAF’s 
time offi the air due to 
equipment failure was 
three minutes and twen- 
ty-nine seconds out of 
6,3S0 hours and twenty - 
four minutes. Only ten 
seconds off the air were 
chargeable to personnel 
errors, giving an efficien- 
cy of 99,9992 per cent. 
Railroads pride them- 
selves on a ninety-five to ninety -eight per 
cent average in arrival and departure ac- 
curacy; airlines, on an efficiency of ninety- 
three to ninety-nine per cent* No other 
form of communication or transportation 
has attained the efficiency ratings of 
broadcasting stations. In 1937, a total of 
47,121 programs, totaling 16,838 hours, 
passed through the master control board 
of National Broadcasting company at Ra- 
dio City in New York* Time lost due to 




i 



■o4- RADIO 





equipment failures to- 
taled but thirty-two 
minutes^ giving a 99.9%8 
per cent efficiency. 

To run a modern 50,- 
00 0-watt broadcasting 
station requires the most 
elaborate precautions 
possible^ The aim of the 
engineers is to prevent 
trouble at its source, but 
failing that, they meet 
emergencies as they oc- 
cur* Literally speaking, 
a particle of dust is suf- 
ficient to interrupt the 
operations of a station, 
and hence the first man- 
date of a boss engineer 
calls for cleanliness. In 
WEAF's transmitter, the 






Top, chun^iRf paur«r (iub« in Bottom^ 

/tlatntnt machine swilchme tit y^£A.P HranMmitCrr a'Cntfon 
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relays are adjusted to a thousandth of an 
inch and an insignificant speck of dirt may 
cause breaks, noises, or low level in the 
tratismission. 

Attending a transmitter means a twenty- 
four-hour vigil for the engineering staff. 
The men work in eight-hour shifts, and 
two are always on duty. Functioning of 
the transmitter is reflected at once in me- 
ters, dials and gauges. If something hap- 
pens, the men on watch spread an alarm 
which rings a loud bell on the outside of 
the building. Even after the WEAF an- 
nouncer says *‘Good night^’ to the radio 
audience at 1:00 a,m. every morning, the 
transmitter staff may be found working. 



Only during the night is 
it possible for many re- 
placements and repairs 
to be made. 

Many amazing things 
happen, despite all pre- 
cautions. Once a bat flew 
through an open window 
and shoTt-circuited the 
condenser plates so that 
they fused together. This 
kept the station off the 
air for eight hours. 

When the present trans- 
mitter was being installed, 
the contractor’s truck, 
carrying a high case, 
caught the transmission 
line and carried it away 
completely. The station went off the air for , 
several minutes before the emergency an- 
tenna went into operation. 

The pyrotechnic display around a radio 
station during electric storms seems to 
make such a place dangerous. Although 
the towers may attract lightning, a trans- 
mitting station is a safe harbor in an elec- 
tric storm, since the antennas are ideal 
lightning rods and conduct the high-volt- 
age shocks into the ground. 

The Long Island transmitter is linked to 
NBC’s Radio City studios by land wires. 
The nerve center or **bottle neck’’ of the 
system is the master control board. Lead- 
ing to and from the master control board 




Topf powtr-^room control ^oord which rcgalatct /low of doctricity for broadcasting 

ma-ffer cfinfroil board throvgh which thousands of radio programs Raw each monCh 





14 



1 



i po'rULAR MEf'HAXICS 



f , % * " 

r f. 




i 



i 




PhotoA courteiiy Nfttlaii&l BrD&dcHfltjns Co- 

Tcp, throwing in anttnno during thmfl^^r^torxwft thlfOWii^g 

in powor liredfcer anc/ rtgvklotms machine rheostat. 



before it is admitted to the sanctums of * 
radio. After the networks sign olT for the 
night, the Tnaintenance men go through 
the daily routine of “exercising'’ all relays 
and circuits to detect possible faults. 

The eastern division engineer leads a 
hectic day-by-day existence. After a dec- 
ade of doing this job, he has become more 
or less accustomed to such orders as “Set 
up an Australian circuit between 1:50 and ^ ^ 



2:10 p.m.” Or, “Arrange 
to broadcast from a strat- 
osphere balloon over 
North Dakota.” Hb job 
does not stop with the 
actual arrangements. He 
must take every piecau- 
tion to guard against pos- 
sible program failures. 

In practice, the coips of 
vigilantes in the National 
Broadcasting company 
work on the theory that 
prevention pays. This is 
illustrated by Department 
File No, 323867-H. Every 
tube used in engineering 
operations is pre-select- 
ed at the factory, then 
cheeked by NBC. One ^ 
day the engineer assigned . 
to tube-checkingy ejected 7 
three tubes as defoctive.k 
Back they w'ent. But the following week/ 
the same three tubes turned up in a new* 
^ctory shipippuU 1 They fc went j back the* 
second time. 

“We give up,” concluded the factory 
manager, “we put those three tubes into 
the second shipment to see whether you 
were really on the job.” 

When an emergency occurs, one of the 

* (Continilea to 12tA> 



are thousands of wires 
\ , which convey the sensi- 
i live electric currents that 
make possible your radio 
\ programs. 

** Twenty vigilantes are 
assigned to the job of 
maintaining the studios 
- at lop efliciency. About 
* 3,f)00 relays and 10,000 
contacts in the switching 
t system must be watched. 
Here again, a speck of 
dust can cause trouble* 
Nobody Is admitted to the 
^ relay rooms, and the air 
is washed and purified 




Disappearing Tractor Lugs 
: Retract within Rirp. 



cover flaws in steel — is being extended to 
other food products. Tooth-cracking pe5i; 
bles can be discovered in a shipment of 
salted nutsj foreign objects in breakfast 
foods and other packaged goods can be 
caught as they cast their shadows on the 
screen, and black-hearted potatoes 
thrown out before they reach the customer. 
One fruit company using the X-ray to egr 
amine citrus fruits on the conveyor 
saved thirty per cent of suspected fruit 
that had been cast out on first examination 
but was proved sound by the X-ray eye. O 



Quiet Portable BratUe Writer 
Invented by Blind Youth 

Weighing slightly more than five pounds 
carrying case, a quietly operating 
Braille typewriter for use of the blind is 
easily portable* Developed by a blind 
^outh in four years of working by touch, l!( 
^ ten inches long, five inches deep and 
'^our inches high. The machine has six keys 

combi- 



which operate simultaneously in 
nations to perforate the Braille alphabet 
on special paper that is stored in a cylinder 
within the typewriter's base. Two other 
keys, which work the back spacer and tab- 
ulating mechanism, and a folding space bar, 
complete the operating parts. A bell warns 
the operator when a line has been com- 
pleted. Speeds comparable to that at- 
tained on standard machines can be main- 
tained on the Braille writer. 



Topt crmking the retractable Ivgs out of eight 
within rim; belewt the lugs fuUy extended 



Lugs that disappear into the rim of the 
tractor wheel have been invented by ^ 
Wisconsin farmer. The long, spiked orft 
wedge-shaped lugs are attached to 
edge of a circular metal plate inside th^ 
wheel, so as to pivot freely. The plate 
revolved by a hand crank, pushing out or 
withdrawing the lugs through slots in thp * 
wheel surface, extending out as far as fiv£ 
and one-half inches. The inventor found , 
he could save both fuel and time with the " 
i^ractable lugs, plowing considerably^ 
more ground with the lugs withdrawn than ^ 
extended, on the same amount of fuel. “ 



X-Ray Inspects Your Groceries 

foijfRot or Foreign Objects 

JjiAjAW i 

Whether iVs breakfast food dr'^luficlfleon 
ham or sweet potatoes, your groceries soon 
may be labeled "X-ray analyzed." Al- 
ready many oranges and grapefruit are 
inspected by means of the fluoroscopic 
screen for woody texture or incipient de- 
cay, and this method— used, loo, /to di^^ 



Blind persan aperating small typewriter designed 
ssjyecially far the sightless 
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Diesel *Silverfish’ Starts Rail Run in Germany 




Grotesque in “facial 
appearance is the newest 
of streamline trains in 
Germany^ christened the 
“Lower SaxonySilvciv 
fish.” '-ir'is ’ troll I'^ntri^ly 
of light aluminum, and is 
powered by two 600- 
horsepower Diesel en- 
gines. The train made its 
first trial run at Hanover 
recently. It is more than 
seventy-five yards long. 



Hangers Anch 
the Bathtub 
in Place 



73 * irm anchorage tor 
^ built-in bathtubs is pro- 
vided by special hangers 
^ which eliminate the set- 
tling Usually encountered 
^ • where wood supports are 
used. The rim and sharp 
lugs of the tub rest on 



lugs ot tne tub rest 
metal. The tub, during in 
stallation, may be raises 
or lowered to proper lev- 
el by turning a nut con- 
veniently located abov^ 
the rim of the tub. Instal 
lation is easy. One fea- 
ture is that the hangers reduce the chance 
Stet settling will cause cracks at the tile or 
plaster line. The hangers are attached to 
studding^ith (^ly two lag screM^ 



Thit grinnine mechanical m«n«tcr uritA ufidm eyer and button nir«c rm the 
new Diesel ttrtamlint 
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Chord ^'Bridge'’ for Piano Novice 
Helps to Teach Harmony 

Plano students 
are helped in the 
study of harmony 
by a chord 
“bridge” that picks 
out combinations 
on the white keys. 

It is a half-inch 
piece of wood 
eleven inches long^ 

with four “legs"' tipped with felt. When 
the left center leg is placed on a key, for 
example C, the other three legs strike 
notes in haimnony: those to the right, G and 

] upper C; the left leg, lower E. In this 

^ manner the novice can pisk out chords 
and ineiTwri^e them. I i 





18 ^ POPULAR M 

^ LdX J 

land Loom Speeds Kni6~ 
and Simplifies the Wo 



ed With its use, they are able to knit four 
times as fast as by hand. Previous knitting 
Wperience is said to be unnecessary. A 
sWll model turns out doH-srze articles. 



Wattes Tlorsepower Formula 
Found in Scrapbook 

How James Watt computed hoi'sepower 
in 1782 is revealed in a scrapbook now in 
the library at Birmingham, EIngland. At 
that time, hors^TWere employ etTTb drive 
mill machinery. Watt estimated that the 
average cart horse developed 22,000 foot- 
pounds of work per minute- Anxious to, 
give good value to purchasers of his steam 
engine, Watt, in Usin^ tke term "horse “ 
power/* increased his estimate by fifty per 
cent, and thus the 33,000 foot-pounds per 
minute formula was evolved* 



Flashlight with Tilting Head 
Handy in Close Places 

Constructed so that its head may be 
slipped forward and tilted, a new flashlight 
is handy in close quarters. The head is* 
connected to the flashlight body by metal 
strips into which narrow channels have 
"teen cut. Small brads on which the chan-- 
neled strips slide prevent the head from- 
bqing detached. Electrical contact is main-^ 
stained between flashlight head and bod3?^ 
through the metal strips, whether the head^ 
is tilted or not. A clip permits fastening 
the flashlight to the belt, with head tilted 
to throw the beam in the user s path or on 
his work, thus leaving the hands free. 



Simple hand ioom with ui/litcA th^ £>«f^j'nner ma>' 
S^taWf haw th* work r> doftf 



■ Designed to speed up and simplify hand 
knitting* a small loom has been introduced. 
Jt weighs slightly more than two pounds 
fand is thirty-three inches. l§ng J>y.^three 
fend one-half inches wide- It is made of 
Philippine mahogany. There are two sec- 
tions. one fitted with sLxty-five keys, each 
numbered to facilitate instruction in types 
of stitches. On each end are stainless-steel 
metal plates and thumb screws to adjust 
the opening in the loom. This opening de- 
termines the tension of the knitting, as 
differently sized needles do in hand knit- 
ting, A celluloid -handled steel device 
called a pik is used to lift the yarn over 
the keys, while the keys serve as the loom. 
A counter at one end of the loom keeps 
track of the number of rows knitted, regis- 
tering from one to lO-O. Cupped disks on 
each end of the loom hold the yam, which 
is simply twisted once or twice around the 
disk. The inventor claims that most wo- 
men learn how to use the loom in fifteen 

minutes and that after becoming acquaint- 

ff jt. f ^ j 



S/lou'illf hoitt head of HaBMlght may be tilted ta 
j I direct beam, whera desired § 
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Cutting Patterns for Giant Turbine’s Skeleton 



Here see the patfernmekeTS of power, 
ore shaping a gangling "^dad- 
dy icaBlegs" for casting the /ifteen-ton 
intermediate pressure section of a 60,000^ 
hilowott eondensins turbine^ It measures 
twenty-two feet across arch. Tuba^ 
mouthed skeleton, rightf is pattern for 
suction inlet of a propeller-type pump 



Ho illumtnated night -crawler is skeleton 
obove» £)ut pultcrn far low-press-are sec- 
tion of cytinder cover of &0„000-hilowott 
singlc-eylinder condensing turbine. Each 
piece is shaped with precision of a 
scope mounting; this nineteen- foot pat- 
tern has over-all tolerance of less than 
one-thirty~second inchr Photos uwre foA- 
ejB in pattern shop of igt fnjg bouse .aiem m 

divi si g n of Souf/t Pfi iladelphi g^- JHghtt 
c u7^m g'^^eST^ri "/fl r cytthder base 
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Afo, tht camera ixiafn'f cachey^df nor lOos f/ie suhl^it a ntansfer lorfii Au^C h&nds. Jiist a eimp/e photo- 
graphic trich. The /ens u?of httd close t<i fht hondsf and hack of camtrtt l^raJ Httod 



V\ T^HOEVEK .said the camera does not 
lie was only partly right. Used with 
careful attention to the rules, the camera 
doesn’t He — it gives an accurate^ literal 
transcript of whatever is placed before it, 
with correct mathematical perspective 
and truthful rendition of values* 

But by ceiiiain simple tricks and devices, 



one can make the camera tell all sorts of 
^ untruths. Distorted viewpoints, twisted 
reflections, combination exposures and 
* other stunts can be used to present things 
^ as they aren^t and as they couldnH be. 
The camera isn^t fooled — it just sets down 
exactly what it sees- — but people who look 
*■ at the final pictures are likely to suspect 
- black magic. 

Anybody who has a camera can play 
with pictures of this soi't. They are fun to 
make, and the results arc usually quite 
startling. 

Convex and concave reflecting surfaces 



such as a bent sheet of polished tin, a sil- 
vered lawn globe or a chromium -plated 
bowl; two or more pictures on the same 
film; a tilted paper holder in enlarging, all 
can ho used to make the obedient camera 
record things in disconcerting fashion. 

Highly polished cuived subjects, such as 
a chromium -plated automobile hub cap or 
headlight shell, pick up weirdly distorted 
reflections w'hich can be recorded by the 
camera. A negative made from such a 
subject may be masked in enlarging so 
that the outlines of the reflector are con- 
cealed; by such masking, the source of 
distortion is hidden, and persons observ- 
ing the print are baffled until the photog- 
rapher gives them the key of the pua^^ile. 

Reflecting surfaces curved in only one 
direction distort only one dimension, but 
a bowd-shaped or hemispherical reflector 
distorts in all directions. Chromium- 
plated kitchen utensils present variety 
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HOW^MAKE THEM 




3rthif\^ ihai giar\t 
molar^al rights izru,? 
jia aperat/ai; 0^ dJI. 
T^th is made vf 
patty; Camera bifir^ 
fur Jis- 
tortiun. That spec- 
tacular shyscraper 
fiee, betuu), neaer 
happened, £.ifect 
u>fi5 ahtained hy 
meliing cmutsion 
with hut u;4tf'0r 
sprayed an pppasite 
side of fiirri 



of surface shapeii^ and by utilizing reflec- * 
lions in them the photographer can give 
ordinary subjects many curious twists, 

Refraction, produces as many Quainl ef- 
fects as reflection. Try, for instance, pho- 
tographing the images of objects in a large 
goblet filled with water, or a round gold- 
fish bowl. 

When photographing reflections in 
sharply curved surfaces — -such as a globe 
or bowl — it is good practice to focus on the 
reflecting surface, and use a small lens 
opening to insure sharpness in the reflec- 







412 



POP u L A R :vr 1^ c it a n i c s 





tion, With some subjects, 
distortion can be intro- 
duced without the use of 
reflections. The classic 
example of direct distor- 
tion is a closeup of a man 
lying with his feet ex- 
tended toward the cam- 
era, so that the head pho- 
tographs small and the 
feet enormous. 

This exaggeration of 
perspective where objects 
are placed very close is 
characteristic of all lenses 
— including the eye* Try 
viewing the tip of a long 
pencil an inch or two from 
one eye, and note how 
the tip gains in size while 
the rest of the pencil ap- 
pears to taper away. The 
closer an object is placed 
to the lens, the more vio- 
lent the perspective; as 
distance is increased, ob- 
jects return rapidly to 
normal size relationships* 

Most amateur cameras 
are not designed to per- 
mit such extreme closeup 
work; indeed, their focus- 
ing is restricted so as to 
prevent it, because in or- 
dinary picture work it is 
likely to be a source of 
unintended distortions, 



Odd angi€ shot:, top, is undtr side of i ypewriter seen ffom ffoor. Acrobat 
stuntins on ffospefe was mereiy fumptng; three fittns made <fla^ picture, 
for big feetf pat fens up, stop down diaphragm and camera back 



and the inept photogra- 
pher tends to blame the 
camera. However, ama- 
teurs owning cameras 
with long-extension bel- 
lows and ground-glass 
foctising can work as dose 
to a subject as they like, 
with results as Interesting 
as the photographer is 
clever* By choice of an- 
gle, remarkable twists can 
be introduced into close 
up pictures of people, and 
judicious distortion of 
prominent features, such 
as naturally large ears or 
long noses, will produce 
genuine photocaricatures. 

The nearer the camera 
is brought to a subject, 
the less “depth of field” 
the lens ha*s, and it must 
be stopped down consid- 
erably to keep the near 
and far parts of the sub- 
ject in jsiharp focus. Here 
again a ground-glass fo- 
cusing back on the cam- 
era is an advantage, as 
the photographer can 
view his picture exactly 
as it Ls before he shoots* 
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||*r d uJ^dt'c in thf: bi^ docsn*i it? 

The cameraman ^ut lirdi^cji in ihc sityAttapers by 
taebins the fnfdr^ing' paper rn urdl^rj. That tauthy 
iellaiii at right l* (grinning through mttgnif yiug giass^ 
Foras on irnctge magnifier^ and stop dawn 

diaphragrry ia hvop eyes in (oatMJi 
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At ieftt *ftd photographer carUaiuroo himoali by **sha&ting** his rejection jji a polished auto/ndbif* 
hoodiamp. Then the triehery ri concealed by trimming away the headlight^ as in enlargtmtnt beiow. 
Trick shot <■/ juggler d( right wae mode with cutouts on a sheet lighted from behind 
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/( that a mrnrafurc 'ffamera or mm- 
lOtlfre eamerarrmn T ft's Oi(J in 
paint of tfitui. T o eicatgcrats p«r- 
ttitt tiiutl dost to sub^ 
piduf^ bdauf, camera shot 
from base of atcpladder / small dia~ 
pAragm openrng' inOrBasea depth of 

facus^ T hm **hear no QUrJ* no 

Sifil, Speah ito ePii*‘ girl iitas naf 
^r^p^t^iT. The same youngster posed 
/or three exposures 



Double or multiple exposures are a source of 
many laugh-provoking pictures* They require 
no special camera equipment^ but careful con- 
trol of the light is essential and generally this 
makes it necessary to work indoors* 

There are three general groups in the dou- 
ble-exposure field; multiplications, as of a per- 
son playing a three-handed card game with 
himself; impossible situations, as of a man fad- 
ing into thin air, and giant-and -pygmy pic- 
tures, In which human figures are made to 
appear absurdly large or absurdly small. 

A picture of the one-man threesome at cards 
calls for a dark-surfaced table and a dark 
background* The player should wear a light- 
colored suit* The camera is set firmly on a tri- 
pod, and one exposure is made while the play- 
er sits at the left side of the table, another as 
■ he sits at the right, and another as he faces the 
camera from the far side of the ta- 
ble. Exposure is adjusted so that 
the lighter parts of the picture re- 
ceive full exposure each time the 
camera shutter is opened. Of 
course, the film is not wound dxir- 
ing the series of exposures, and 
camera and table are not moved* 

The shot of the man fading 
away, mentioned above, is also 
made without moving the camera 
or winding the film. It calls for 
two exposures. The first exposure 
is just long enough to show details 
of the room. After this exposure, 
the man is placed before the cam- 
era, and a light carefully arranged 
so that only the upper part of his 
body is lighted while the rest of 
him and the room are kept in deep 
( Corattau^ct to pa^e 114A) 
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Salt-Water Police Guard New York’s Harbor 




Covering New York's 
w^aterfront is the }oh of 
the salt'^water police. In 
fair weather or foul, the 
polic e ma- 

riny'fflv i^on has t^ ie task 
of pflTTTfnTnganarea of 580 
miles with ten launches 
and a force of 150 officers 
and men. Rum runners 
and river pirates have 
passed out of the picture, 
hut there remain the 
smugglers and dock 
thieves. In the course of 
a year, the marine police 
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Topf tltan/pg nfft t}i pattf»V 
£»oot'j guns. L*/t, inspect ^ 
ing p&ptrt of /unk hont. 
Rightf foti hoat Drt patt-ol 
<tuty in N*w Vor* Afr^iior 



are involved in dozens of rescues, and they 
regulate traffic and help federal agencies 
to enforce navigation rules. In addition 
they have the task of grappling for the 
bodies of hundreds of accident and suicide 
victims. To aid them in the work, the salt- 
water police have radios similar to those 
in police squad cars with which they keep 
in touch with "^headquarters. Among the 



patrol boats is a fifty -eight -footer former- 
ly owned by William B. Leeds, the tinplate 
magnate, who presented it to the police 
depaitment in 1929. Powered by two eight- 
cylinder engines, it has a maximum speed 
of thirty- five miles per hour. Each boat 
carries submachine gun, gas and smoke 
bombs and small arms, as well as grap- 
pling hooks and first-aid kits. 
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ped^ which leaves the hands free to han 
die the subject being photographed. Each 
time the pedal is pressed, the film is posi- 
tioned, the lights are turned on from half 
to full photoflood intensity and the shutter 
Is actuated, So simple is its operation th 
speeds of 500 to 1,000 exposures per hour 
may be made. The film comes in day ligh 
loading cartridges. A Counter on the ma- 
chine indicates film consumption. Indus 
trial firms, research institutions, gov 
mental agencies, lihri^if fg an d H 4ffFor]ca1 
s are using iFe machine 
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Business Records Put on 
by 






Vibration in Ships and Buildings 
Stopped by Steel Coil Springs 



Huge multiple coiled steel springs are 
being installed in buildings and ships to 
vibrations and 



Simple 



put^ 



Business records, valuable papers, man- 
uscripts, books and the like may be pre- 
served in small space by recording th^m. 

film through microphotography. A ni 
instrument, the Pholorecord, * does the 
work, recording as many as 800 newspaper 
pages on one roll of thirty * five -millimeter 
four inches in diameter and two inches 
thick. In this manner, the contents of 
thirty -two filing cabinet drawers may be 
filed in one drawer in film form. The film 
lasts as long as record paper of the high- 
est quality. Duplication is easy. Once de- 
sired material is recorded on film, it is a 
simple matter to make positive film copies 
of the original negative, or enlarged prints 
of any sisse. Thus, any business house may 
keep a permanent file of original material 
and make copies for use in branch offices. 
The Photorecord is compact, a completely 
portable camera appaiatus weighing only 
forty-two pounds packed. In it is com- 
bined everything necessary to photograph 
anything occupying a relatively flat plane 
up to and including a full newspaper page 
and record it in miniature form on a small 
strip of film. It produces 800 double -frame 
pictures and 1,600 single-frame pictures 
from a single loading of 100-foot film. Op- 
eration of the unit is effected by a foot 



protect power 
One New York department store 
a large Diesel power plant “floating” 
on thirty-six giant springs, each with a 
load capacity of 25,000 pounds. Engineers 
have developed ways of supporting loads 
up to 900,000 pounds on coil springs, thus 
isolating big machines from the building 
or ship hull and improving performance 
ii^jve^r power plant. 
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'^Bonnet^' Canopy on Trailer 
Protects Horse from Sun 



Over the front of a trailer in which his 
horse travels, ^- Ne^r a da rnneher h as raised 
a “bonnet” canopy to protect the animafis 
head from the desert sun and wind. When 
the back gate of the trailer is lowered it 
becomes a gangplank for the horse. 



Thinking of AJj horoe’o eomforts rnncAgr put this 
eanopy an trailpmtfar prottetioff from Jfun and ufind 
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'^WO standard oscillographsi of 
^ the type widely used today hy 
radio servicemen, can now be em- 
ployed to demonstrate television 
for experimenters by merely mak- 
ing a few slight circuit changes 
and equipping the 
instruments with 
special tubes. 

This simplified 
television demon- 
stration is made 
possible by means 
of a recently de- 
veloped DuMont 



tube known as a 
**phasmajector,” 
(Greek for image 
emitter) which 
takes the place of 
the usual cathode- 
ray tube in oscillo- 
graph No, 1 shown 
in the upper pho- 
to. This instru- 
ment serves as the 



transmitting unit 

In place of the fluorescent screen, there is in the "phasmajector/' 
a metallic plate on which is printed the desired picture, or test 
pattern, as will be noted in photo Fig. 4. Also, the tube includes 
the conventional cathode- ray tube gun and deflecting electrodes. 
When used with the proper sweep circuits and amplifiers, the 
picture on the metallic plate can be scanned and transmitted to 
a television -type cathode-ray tube in oscillograph No. 2 which 
acts as the television receiver. 

As the cathode-ray beam scans the image, varying amounU 
of secondary electrons are released, depending upon whether 
the beam strikes upon metal or special ink used to print the pic- 
ture. A larger number of electrons are released when the ray 
impinges upon the metal than when it strikes the ink. The vary- 
ing voltage is picked up by the collector electrode and fed to the 
grid of the video signal amplifier; Fig. 3 shows a ciose-up of the 
transmitted image. Both oscillographs may be restored quickly 
to formal service by throwing switches and changing tubes. 
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W DRY CELLS 



By M. N* Beitman 



T^ERHAPS ono of tho most useful^ nioo’* 
ey-BOving applications of electricity on 
the farm is to be found in electric fencing. 
ThiB harmless but effective method of 
keeping livestock within bounds prevents 
wire cuts and greatly reduces fencing 
costs, as less wire and posts are required. 

Designed for battery operation only, the 
electric fence unit to be 
described 



will control up 
to five miles of fence in 
wet or di'y weather and is 
easily assembled from or- 
dinaiy radio parts, Oper- 
ating tests, made by the 
manufacturer of the re- 
lays employed in the 
unit, have demorLst rated 
that four 1^^-volt dry 
cells will power the device 
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power 

with full effective voltage 
for three months and one 
week. This economical 
low-current consumption is made possible 
by the double-relay action which produces 
40 short “d VI ration shocks per minute. 
When horses, cattle, hogs or sheep come in 
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contact with the wire, they receive 
an effective but harmless “sting” 
which drives them away. One or 
two contacts with the wire will teach 
stock to stay within the fenced area. 

No particular skill is required to 
assemble the unit; anyone who can 
use ordinary tools and a soldering iron 
can follow the detailed diagrams. Fig. 1 
shows the sheet -metal base which may 
be formed by clamping the sheet metal 
between two pieces of wood in a vise. 
This base is ^Iso available formed and 
drilled. ALl parts are standard; although the 
materials are not expensive they must be 
of good quality and just as specified. 

The simplified wiring diagram, Fig. 2, is 
a bottom view of the unit with all parts in 
their relative positions. It will be noted 
that the Guardian relays (A) and (B), are 
mounted on the inside edge of the base, 
and soldering lugs are placed under the 
mounting screws for convenient ground- 
ing points, the external ground being pro- 
vided for by means of a Fahnestock clip 
mounted directly on the end of the base. 
A “thru-panel” type porcelain insulator is 
employed to bring out the “hot” lead to the 
■fence Spldeir. , ^ connections care- 

fully and tape any exposed wires that 
might short on the metal base. All wiring 
under the base is done with No. 18 hook- 
up wire having push -back insulation. 

The 1,000-mfd. electrolytic condenser is 
mounted by means of a clamp which per- 
mits it to extend down about in. through 
the hole cut in the base. This 12-volt con- 
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Easy Solutions for Everyday Radio Problems 



COULD I 
DEMONSTRATE 
OUR NEW 
VACUUM SWEEPER? 



I'M BUSV 

today^ 

COME SACK 

tomorrow 



INSJDE 

UNtT' 



DOOR UNIT 



Oaqf tei^pfi ome saVet time for busy houseuiife 
as a protection US weil as a modern 
^ca^^eniencc. Inside unit mount S Wali in hitch- 
enjoell^shopod \ueatl\er proof id unstst over front 
I and bach permit tufO^Way conVersotions 



BLACW 



PUSH 

BUTTONS 



LEADS 

TO SET 



P , HOL^S fon 
r I COIL LEADS 

k POkVN INTO PmSy . 



COILS 



MULTI -WIRE 
Ca0lE\^43 



iHoai/f, smetaea aufomafre pus-n-'fiuf f an funer 
Htfaifobff for mauntinft ^ li p a pi f y m m^-yiuiedmfti^fist 
receiver^ Bloch ulire is soldered fa frame of vorio~ 
bte tuning condenser in seti red connects fo o#- 
Ctiiotor Istotor) tccl'ion of condenser and urfiite 
wire goes to antenna^ tuning fsioior) section. Left, 
strggested /or old tube bases: Fig. i provides 

a practical ptug-in form for winding sbort-ivave 
coils; tfiira-high frepaeitcy cail assemblies Can be 
arranged as indicated rn Fig. 2; a useful battery- 
euble Connector is illustrated in Fig- 3, Belowt ter- 
minal strip without binding posts 
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Wattmeter measures ant-» 
put’of'«j;st^f, buffer^ final aitd 
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Part II 



' i^NLY a few parts wei'e addotl to pro- 
* grass from the crystal set to the one- 

lube broadcast receKf^er desci'ibcd in the 
" July issue. Tliese parts will be used also 
in the short-wave set which is to follow. 

If the variable resistor is of the type 
which has thi'ee terminals, use the center 
lug and whichever oulsido terminal 
gives the smoothest control. In tuning the 
broadcast set^ advance 
the regeneration con- 
trol slowly until a sta- 
tion carrier wave is 
heard in the head- 
phones. Now immedi- 
ately back oil the con- 
trol until the pi ogram 
quality is good. 

To convert the 
broadcast set to a 
short-wave receiver^ 
several additional 
parts are I'equired, and 
iho converted set cov- 
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- — Portable Voltage Regulator 'O 

Voltages between 0 and 140 are availabW 
with this portable auto transformer fct 
voltage regulation* Radio servicemen cM 
use it for regulating the soldering iron f^r 
a quick heat, also i 

Tn a 1 y of a^xi 

voltage for testing 
farm, auto, and 2- 

volt battery sets* Amateurs and experi- 
menters will find it useful for adjusting 
filament and plate voltage on transmitters 
and rectifiers, also in many applications 
requiring the control of speed and power. 



Automatic Radio Tuning 

Programs from eight different stations 
can be tuned in automatically 672 times a 
week by means of a clock- 
operated device recently 
developed bv a New York 



i Speaker for Marine Service 

Designed for emergency marine loud- 
speaker systems, this unit is completely 

weatherproofed* 
^ Used as a loud^ 
1 1 speaker for highly 

1 1 I concentrated 

, U ^ microphone, it 

will pick up sound 
outdoors, with 
^ small amplifying 

gain, from distances up to 100 feet, and 
will deliver 100 db, of sound 10 feet from 
the horn with an input of one watt. 



flBlueprints covering radio construction 
articles In past issues are available for 25 
cents each; original material lists and ad- 
ditional information can be obtained from 
our Radio Department without charge 
upon receipt of postage. 
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NEXT MONTH — How to Build a Simple Two-Tube Push-Button Broadcast -Band 
Receiver, Designed to show push-button tuning construction in simpUfied form 
so that the average cxperimetiter can assemble a good low-cost set. Also — com- 
plete details for a Portable Tool and Parts Box for Amateurs and Servicemen 








By DANIEL REYNOLDS 

T^IFFERENT in action than the usual 
photo-print trimmer of the shearing 
type, this homemade one has a sliding, 
renewable cutter, a razor blade, mounted 
on a hinged ann which drops over the 
print to hold it in position after it has been 
lined up carefully for cutting. Then it^s a 
simple matter to pull the cutter back with 
one hand as shown in Fig. 1. With this 
cutter you can take off a very narrow 
sliver from one edge of the print when 
squaring it 

The base of the trimmer consists of a 12 
by 15-in. breadboard or a piece of ^4^in. 
plywood, along one side of which a piece 
of Vs by 1^-in. cold-rolled 
steel is mounted flush 
with the top of the board, 
three flat-head wood 
screws being used to hold 
it in place. This 
strip serves as a 
guide for the 
blade. After the 



PLYWOOD 



strip has been attached, 
the top of the board is 
laid out in squares 
as in Fig. 2, the squares 
being marked carefully 
with a sharp, hard pen- 
cil. Then the surface of the wood is given 
two or three coats of shellac or varnish, 
allowing each to dry thoroughly before 
applying the next. When the board is dry, 
a 12-in. ruler is screwed along the upper 
edge as indicated. 

The hinged print-clamping arm, shown 
raised in Fig, 3, is detailed in Figs. 5 and 6. 
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It is 2 in* wide and about 2 in* longer than 
the board. The edge of the arm must be in 
line with the edge of the board. To assure 
that the clamping arm remains in pei'fect 
alinement, the pin arrangement illustrated 
in Fig- 6 has been found effective. The 
sliding carrier on w^hicb the blade is 
mounted is shown in Fig. 4. It should be 
assembled carefully and the blade placed 
in position^ after which it is slipped on the 
carrier guide, being worked back and forth 
until it slides on the latter freely. The 



guide is 141^ in. Jong and is bolted in place 
on the clamping arm, using flat-head 
screws* When locating the guide, it h ad- 
justed so that the razor blade will travel in 
contact with the steel strip screwed to the 
edge of the baseboard. To permit free 
movement of the carrier, washers are 
slipped under the carrier guide to provide 
a space between it and the clamping arm. 
To assure clean edges on all prints, the 
razor blade should be replaced by a new 
one as soon as it begins to get dull. 



This Jig Assures Accurate Miter Joints on the Circular Saio 



Mitering moldings and other small work 
on a circular saw can be done accurately 
with this jig. It consists of a ’wood table, 
fitted with two strips on the underside to 
engage the slots in the saw table. The up- 
per side has two guide pieces, these being 
fitted at an exact 45° angle to the saw cut, 
Tvhich is run part v/ay through the wood 
table, In use, the molding is first cut to 
exact length* Then the miter cut is made 
by holding the work against one of the 
guides* Once this jig has been checked for 
accuracy^ it will save considerable time 
and alw^ays make perfect joints. 



CSilvei"ware should never be wrapped in 
bleached linen as the sulphur, used in 
bleaching, will tarnish it; unbleached cot- 
ton flannel is best for this purpose* 




This fig ufitl cunsiderable time u?Ae/i metering 

motdings and smalt umrjb 
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Waterside Weather Vane That Is Self- Oiling 
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Resembling a miniature sloop^ this 
weather vane is Ideally suited to a home or 
club at the beach. A piece of oiLsoakcd 
felt keeps the pivot or axis bearing well 
lubricated to avoid sticking or squeaking. 
To assemble the weather vane, saw out a 
miniature sloop in profile^ like the squared 
diagram^ from ^-in, plywood. Then cut 
two side pieces of white pine and casein - 
glue them to the hull to give it shape, A 



little carving and sanding will bring the 
hull to the coiTect contour quickly. Next 
bore a hole near the how for a brass tube, 
which is forced in place tightly to serve as 
a bearing. The pin or axis is shorter than 
the tube, leaving space at the top for the 
oil-soaked felt. Give the little craft a thor- 
ough paint job, taking special care to get 
the edges of the plywood sealed against 
entrance of moisture. 



Piece of Cardboard Holds Coin Safely in Sealed Envelope 



A coin is not likely to be lost from a 
sealed envelope if it is slipped into a piece 
of coiTugated cardboard as indicated. Two 
slits are cut in the surface of the cardboard 
to take the coin, spacing them a distance 
equal to its diameter. Then the cardboard 
between them is undercut and the coin 
pushed in place. It takes only a minute to 
do this and it’s easy to remove the coin by 
tearing off the paper surface of the card- 
board. — G. A. Ferrell, Hurtsboro, Ala. 



CA piece of dried orange rind kept in the 
box with tea gives it an orange flavor. 
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Photo Enlarger Mounted onTable 
Uses Drawer or Floor as Easel 




Yeur photo Enlarger has a greater ranife if you 
niDunf it on a table above a drawtr as shown 



When you set up a %^ertical photo en- 
larK<^r» mount it on a table directly above 
a drawer so that you can pull out the 
drawer and use it to support the easel for 
a normal enlargement^ or you can lay the 
easel on the floor to make an unusually 
large one» This idea is especially handy 
where a low ceiling does not permit the 
enlarger to be raised as high as desired. 



Bumpers on Ends of Seesaw 
Protect Children 




Bent to the shape 
indicated and 
bolted to the un- 
dersides of teeter- 
totters in a play- 
g rounds leaves 
from old auto 
springs provide 
bumpers, which 
tend to cushion 
sudden bumps 
when the end of 
the plank comes in contact with the ground. 
Besides absorbing the bumps, the springs 
also prevent the plank from coming down 



OLD 






on a child’s foot should it accidentally slip 
between the plank and the ground. It will 
be necessary, of course, to anneal the ends 
of the springs so that they can be drilled 
for holts, after which they are re- tem- 
pered. — Bob Poukon, Los Angeles, Calif, 



Altered Machine Foot for Sewing 
Welt Seams 





Lacking a spe- 
cial foot for stitch- 
ing well seams* 
one home crafts- 
man made one 
from an extra 
standard foot for 
the household 

sewing machine. A portion of it was cut 
away as shown* This enabled him to bring 
the welt under the foot, close to the needle* 



Automatic Stop on Boat Anchor 
Controlled Remotely 

Lone fishermen who dislike to move for- 
ward to raise or lower the anchor, w^ill find 
this automatic stop just the thing. A hori- 
zontal pull on the rope raises it, after 
which an eccentric block in the stop drops 
down to hold it at any desired point. To 
drop the anchor again, the fisherman 
merely lifts the rope above his head to pull 
up the eccentric block, then pays out the 




The horisontally to raise the anchor 

and is held above the bead to lower it 
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line slowly when held m this position. The 
stop consists of a U-shaped piece of flat 
iron^ between the legs of which is pivoted 
a block of wood to provide an eccentric as 
indicated in the detail. 



Dog’s Dish Set in Brake Drum 

If your dog has 
a habit of over- 
turning the dish 
in which you feed 
or water it, or 
moves the dish 
about until the 
contents are 
spilled, get a dis- 
carded brake 

drum to serve as a holder. The weight of 
the drum will discourage the dog from 
further attempts to waste its food. 



OlO BHiKI 



Canoe Carried Singlc'Handed 
on Shoulder Sling 



Small Nuts Stored on Safety Pin 
Are Not Lost 



When working 
on a car, a large 
safety pin pro- 
vides a good hold- 
er for small nuts, 
such as those used 
on spark-plug ter- 
minals and elec- 
trical connections 
about the car. The 
pin also will be handy for storing othex' 
kinds of small nuts in the home workshop. 



Punch from Old Document Seal 



A hand seal of 
the type shown 
can be converted 
into a powerful 
hand punch for 
perforating sheet 
metal, and even 
saw blades. The 
seal is removed 
from the punch 
and the end of the 
shaft is filed or 
ground perfectly 
square. Directly under the shaft is placed 
a hard steel die plate with a hole in it ex« 
actly the same diameter as the shaft. 






BROOMSTICKS 



CarrytHK w canoe qraund shall^u/s emJ if tfss 

back- breaking When ynu use this siing 



Sportsmen who employ a light canoe on 
their hunting or fishing trips are often 
obliged to carry it around rapids or shal- 
lows, If two pieces of broomstick are pro- 
vided with a canvas shoulder strap, as 
shown, they may be used to carry the boat 
much more conveniently. The ends of the 
handles fit into iron brackets screwed to 
the inner surface of the canoe. 

— G, E. Hendrickson, Argyle, Wis. 



Focusing Knob on View Camera 
Has Crank for Turning 

I have found that 
considerable time 
can be saved by 
providing the fo- 
cusing knob on my 
view camera with 
a crank so that it 
can be operated 
faster and easier 
than with a regu- 
lar knob* Tlie 
crank I used was 
taken from an old 
car window-raising mechanism. It w^as 
soldered to the knob. However, if desired, 
the end of the shaft can be shaped to fit 
and the crank keyed to it, 

— Arthur Trauffer, Davenport, la. 
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Block Chained to Steel Fence Post 
Simplifies Driving 




Bloch is easily over the post uihich eOf\ then 

b* driven dpiyn by striking the block 



Driving of steel rods or fence posts is 
simplified by using a hardwood block, 
which is chained to them as indicated. 
Notches should be cut in the sloping side 
of the block to keep the chains from slip- 
ping, and the rear side should be rounded 
or cut to a V-shape to fit snugly against 
the post. 

— Alfred E. Dolph, Montour Falls, N, Y. 



Case to Carry Fishing Rod 
from Cardboard Tube 

An ordinary cardboard tube of the prop- 
er length and diameter is readily convert- 




Cardboard tube impregnated with hot p^ralKn and 
utrappod with card proi^i^vf a case for Bshing rods 



ed into a handy case for carrying two or 
three fishing rods. After impregnating the 
tube with hot paraffin — applied with a 
brush— take two small tin cans, remove 
the tops and slip them snugly over the 
ends to provide a cover and bottom for the 
case. The latter should fit tightly so that 
it win not slip off, while the cover should 
be a snug sliding fit. Wrap the tube closely 
with stout cord or fishing line, also wrap 
each can. Then give the entire assembly 
several coats of varnish or shellac. 

— J. D. Taylor^ Detroit. Mich, 



Air-Rifle Shot Repairs Roofing 
of Corrugated-Metal Type 

On a job where 
I had to use some 
old corrugated- 
metal roofing, 
which had a good 
many nail holes in 
it, I quickly re- 
paired them with 
air-rifle shot. The 
roofing was laid on 
a 2-in. pipe that 
seivcd as an anvil, after which a shot was 
placed in each hole and riveted into it with 
a hammer. It^s best not to pound the shot 
any more than necessary to seal the hole 
tightly. This method of repairing is also 
ideal for small holes in any metal or tin 
container.^ — A. L. Toows, Angwin, Calif. 



Heat Retainer for Torch Flame 

An inexpensive “fuimace” that will con- 
centrate the heat of a small blowtorch is 
constructed from asbestos stove lining. For 
the one shown in 
the photograph, a 
wood frame was 
built the required 
size, and the lin- 
ing material was 
mixed according 
to instructions and 
packed into it. 

After the mixture 
had set thorough- 
ly, the frame was 
removed and for several days it was kept 
on the workshop stove. 

— W. F. Messenger, Ballston Spa, N. Y, 
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PINt STOCK ^ , 11 ■ 

r thick \ Circular wall mif' 

ror. The reeded ef- 
fect is best secured 
by molding wide 
stock on a circular 
saw, as shown in 
Fig, 1. After the 
molding has been 
completed, each 
bead is sawed al- 
most apart on the flat side, so that 
it will bend without breaking. 
Lacking the equipment to cut the 
molding, excellent results can be 
obtained by using strips of half- 
round molding* Fig. 3 shows the 
general construction and dimen- 
sions of the table. The top and 
bottom are headed all around on 
a shaper or circular saw, the four inter- 
mediate disks QY shelves being molded for 
the width of the opening only. As the 
molding will not seat snugly against the 
disks, they are fh‘st covered with thin 
cardboard. Fig* 2, to give a finished inside 
efFecL The cardboard should be the same 
color as planned for the rest of the project. 
The molded strips are then nailed in place, 
Fig. 4, after which the top, bottom and 
legs can be added. The finish is preferably 
lacquer or paint, either in a single color or 
a two-lone effect. 



Night Table 



^\/'ITH its reeded, column motif, this 
^ ^ table is in keeping with the modern 
trend in design, and if desired, it can be 
reduced in size to make a smoking stand, 
or enlarged to form a corner cabinet. Two 
of these units provided with a rectangular 
top having round ends, make a smart 
dressing table when combined with a large 
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OUH1NE. OF aCHtWS 
IN APAPTtft 



Easy Way of Mounting Reflector 
on a Lamp Socket 



STWJ-DAR3 , 
StXlKLT } 



> • completed YItW 



SHADt 



Ycu can a^tacA a homemade refleatar to a tamp Sach-^ 
€t tiisily by tuing a holder that take& a gins£ shad* 



Whon you have occasion to attach a 
homemade reflector^ such as the type made 
from an aluminum mixing bowl^ to a lamp 
socket^ try the method shown. First get a 
regular glass-shade holder of the type that 
screws onto the end of the socket. Then 
form tabs in the reflector and bend them 
up and drill them to take the screws in 
the holder, — John G, Roberts^ Chicago, 



Paint Mixer for Drill Press 
from Bolt and Washer 

Adaptable to a hand drQl or drill press, 
this simple paint mixer can be assembled 

by anyone in a few 
minutes. Just get 
a long stove bolt 
or rod with one 
end threaded and 
a washer that will 
almost slip over 
the head of the 
bolt, or one that is 
a tight fit on the 
r o d. Then cut 
through one side 
with a hacksawi and bend the severed 
edges in opposite directions as indicated. 



CUT 



WASHER 



STOVE 1 
BOLT 



9EN 



Exttnstons eiatnped to pedais of piano mnabio &tnall 
child (0 operott them 

Young musicians whose legs are too 
short to reach the pedals of a piano, can 
operate them if these extensions are at- 
tached, Each one consists of a length of 
flat iron, bent at right angles at one end 



Solder this to the head of the bolt or the 
rod, chucking the assembly in the drill and 
you are ready to mix the paint. 

— Dale Van Horn, Lincoln, Nebr, 



Extensions on Pedals of Piano 
for Young Musician 



Reinforcing Patch on Stove 



When used to 
patch a cracked 
firepot of a stove 
or furnace, cement 
usually breaks 
away unless the 
mended surface 
has been filed 
down to dean 
metal before the cement is applied. To 
avoid this, clean the surface of the metal 
as much as possible, then drill several 
holes through it for large stove bolts. After 
applying a coat of cement, w^hich should be 
forced into the cracks, place a piece of 
screen wire over the repair and then apply 
another coating, Follow this by inserting 
the stove bolts* A slow fire in the stove 
will dry the cement so that it wdll adhere 
safely and the bolts and wire will keep the 
patch from breaking. 



r () p u L A R M E r n a n t c s 
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fVrn spring' s/jpp«d atier # 

cablf of ca/n«rd Itijijbing ond breaking 

reach within an inch of each end of the 
cable, A spring "Ki! in, outside diameter is 
about right, and can he picked up in al- 
most any department or hardware store* 



Strap on Golf Bag Is Cushioned 
to Protect Shoulder 



for attachment of a wood pad, the other 
end being bent around the pedal and 
clamped with a stove bolt. When properly 
located, the extensions are not in the way 
for an adult. It is also a good idea to put 
a piece of rubber or felt around the pedals 
to avoid marring the plated metal. 



Emergency Acid Dipper 

When the acid dipper in the school lab- 
oratory became broken, necessitating a 



substitute, the teacher 
able one from a piece 

■n 



improvised a suit- 
of rubber hose and 
a rubber cork. 
With these iwry 
pieces assembled, 
a hole was drilled 
through the side, 
at an angle, to re- 
ceive a glass tube 
for a handle. 



Camera 'Release Cable Shielded 
by Flexible Armor 

Slipped over the shutter-release cable of 
your camera, a length of window -curtain 
spring will pi’event it from kinking, which 
may cause it to break. The spring should 



Pre« of shapshifi dll golf-bag ttrap tmratt uS Cush- 
ion against your ahoittder when is hoav^ 



If the strap on your golf bag makes your 
shoulder sore, take a piece of old sheep- 
skin and mount it on the strap with the 
wool inside, as indicated in the circular 
detail. If there is no sheepskin available, 
an old coat lining will serve the purpose, 
or you can use a ten-cent car polisher. 



Holder on Your Drawing Board 
Keeps Ink Bottle Vertical 



The problem of keeping an ink bottle in 
a vertical position on a dr awing board was 
solved with this simple holder, which can 
be made from thin sheet metal or a small 
tin box. If the lat- 
ter is used, remove 
the bottom and 
taper the sides so 
that they are about 
one third as wide 
at one end as at 
the other. Then 
solder the bottom 
in place, and rivet 
two spring -steel clips to it, bending them 
as indicated, to slip over the board, 

— Opie Head, Jr,, Chicago. 



MET^L BOX 



CPeriodically treating leather book bind- 
ings with a mixture of equal amounts of 
castor oil and paraffin, will preserve them. 



Fun to 





By 

John William Moyer 



Staff Taxidermist 
Fie[d Mufifum of Naitural History 



pEATHERED trophies of hunting 
trips, pets and wild birds large or 
small, can be mounted in lifelike poses 
if you know the methods used by the 
taxidermist. A razor-sharp penknife or 
scalpel, wire, excelsior and a bit of pa- 
tience are about all you need for the 
job. However, when you go afield for 
specimens, remember that practically 
all songbirds are protected by law^ 
There are many common species not 
classed as songsters which may be tak- 
en lawfully at any time of the year, but 
for humane reasons and the fact that 
the plumage is generally at its best dur- 
ing the late fall and winter months, one 
should not take any birds during the 
nesting season. 

A starling Ls a good subject to begin 
with as this bird is quite common, not 
classed as a songster and is easy to skin 
and momit, Get one that is without 
broken bones^ and is free from blood 



434 




MOUNT BIRDS 



and dirt. In the mounting of birds, 
remember to keep the feathers clean 
and in order at all times. The first 
step is to make a note of the color of 
the eyes, bill and feet, also any other 
fleshy parts, so that the colors can he 
restored later with paint* Wipe off any 
blood on the plumage, using a wad of 
cotton. Plug up the mouth and nos- 
trils with cotton, to keep blood and 
body juices fi'om running out and 
staining the feathers while skinning 
the bird* Now lay the bird on its back, 
with its head pointing to your left, and 
part the feathers along the breastbone 
with the fingers. With a scalpel, or 
sharp knife, make an incision from the 
tip of the breastbone to the vent, as 
shoum in Pig* 1, A to B, Be careful 
not to cut through the abdominal wall 
which is very thin aL thLs point and 
sift plenty of common borax in the in- 
cision as soon as made. The borax 
absorbs the body juices, and keeps 
them from running over the feathers. 
It also preseiwes the skin. Work the 
skin down each side of the bird with 
the fingers and blunt end of the knife 
toward the backbone until the legs are 
reached- Holding the leg on the out- 
side, the knee is forced upward from 
the body* Now, with a pair of scissors^ 
or the knife, cut the leg from the body 
at A, Fig, 2, Do the same with the 
other leg* 
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wing is still attacked to the body 
and at B it has been severed. 
Work the skin down over the 
neck, being careful not to stretch 
it while doing so; keep on work- 
ing it until the skin goes over 
the head. Birds with the head 
larger than the neck openings such as 
ducks and geesOj will have to be skinned 
from the outside, as in Fig, 8, making the 
cut froiti A to B. In skinning the head, 
care must be exercised not to cut the skin 
around the ears and eyes. The skin is 
’worked down over the head to the bill and 
left attached as at A, Fig. 6. The head 
is now severed from the neck where it 
joins the skull, at B, Fig. 6. After the head 
is cut away from the body, the legs and 
’Wings are skinned down from the inside. 
Work the skin of the legs down to the joint 
where the feathers end. In the wings, 
work the skin down over the bones, so the 
flesh that is on the outer part of the wing 
bones can be reached. Use plenty of borax 
at all times in the skinning so the skin will 
be well preserved. The skin, skull, leg 
and wing bones and the tail must now be 
cleaned of all Temaining flesh and muscles. 
With a pair of forceps remove the eyejj 
from the skulL Make a larger opening in 
the brain cavity and remove the brains. 
Cut away all flesh and face muscles and 
clean the skull thoroughly. The leg and 
wing muscles must be cut away, but leave 
all the bones as they must be used in the 
mounting of the bird. In Fig. 7, A shows 
the muscles on the leg bone; B, the leg 
bone cleaned; C, the muscles on the wing 
bones; D, the wing bones cleaned; E, the 
flesh around the tail cleaned and F, the 
skull cleaned of all flesh. On large birds, 
the wings will have to be opened on the 
underside to remove the meat and mus- 
cles. In Fig. 4, we see how this is done. In 
cutting the muscles away from the wing 
bones, do not disturb the feathers on the 
opposite side which are attached to the 
wing hones. 

Any flesh remaining on the skin must be 
removed by scraping with a dull knife. 
Birds such as ducks, geese and others that 
are very fat, will have to be cleaned thor- 
oughly to remove all fat and grease from 
the skin. After scraping, the skin is 
sponged over with naphtha, or benzine, to 
remove this grease. When the skin is thor- 



The next step is to stand the bird up on 
its breastbone and cut the tail close to the 
body. Using your fingers and the knife, 
carefully work the skin down over the 
back toward the ’wings. The legs and tail 
are severed as in A A in Fig. 3. When 
the wings are reached, ’use the scissors and 
sever them from the body. In Fig. 5, A, the 
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oughly cleaned of all fiesh, fat and dirt, it 
is ready to be preserved, A good presei^v- 
ative is a satiu'ated solution of borax water, 
nriade as follows: Warm w'ater, 1 quart, car- 
bolic acid, teaspoonful, and add all the 
powdered borax the water will take up. 
Keep in a glass container. Before applying 
this solution make certain the skin is clean 
and free from all powdered borax. Then, 
paint the borax water over the inside of 
the skin taking care to cover all parts. 
Insert cotton into the eye cavities and turn 
the head and neck right side out. Do the 
same to the legs and wings. Straighten out 
the feathers so they will take their proper 
order in the feather pattern* Now you're 
ready to proceed with the mounting. Re- 
member that the skull, and the wing and 
leg bones are left attached to the skin, as 
these are needed to shape the bird. To get 
the natural contour it is necessary to make 
an artlRcial body and to cut wires that are 
to support the bird. For the starling, the 
wires do not have to be heavy. Cut two 
leg wires, No. IS-ga.^ about 12 in, in length 
and shai’pen each on one end. Cut one 
No. 20-ga. wire about 8 in. in length and 
sharpen on both ends. This is the neck 
and body wire. Cut another No. 20-ga., 
about 6 in, in length and sharpen on one 
end- Th is is the tail wire. One will soon 
learn to judge by the size of the bird he is 
mounting just what size wires to use. 

Now to make the artificial body that is 
to go into the bird- Take some very fine, 
damp excelsior (having it damp makes it 
easier to handle) and using the natural 



body we removed from the bird as a mod- 
el* carefully WTap the excelsior with a 
strong, fine thread until it fakes on the 
same size and shape as the original body. 
Be sure and copy the body correctly in all 
details in the excelsior, Aftoi’ you have 
the body made, run the neck and body 
wire through it and clinch one end secure- 
ly. Now measure the original neck of the 
bird and by wrapping cotton around the 
neck wire, build it up, layer by layer, until 
you get the artificial neck the same size as 
the natural one. In Fig. 9, w^e see the nat- 
ural body of the bird. A, and the artificial 
body and neck, B, The wiring of the legs 
is next* Take each of the leg wires and, 
starting at the bottom, or pad, of the foot 
from the outside, run the wire up the in- 
side of the leg and along the leg bone. 
Now wrap cotton around both the wire 
and leg bone, to take the place of the mus- 
cles that were cut away. In Fig. 10, is 
shown at A, the leg bone before being 
wired and at B, the leg is wired and the 
muscles are replaced with cotton. 

In the mounting of a bird of this size, it 
is not necessary to wire the wings, but we 
must do so in larger birds. In Fig. 11, the 
upper detail, we see how the wings in a 
large bird are wired. The wing wire, A, is 
laid along the wdng bone, B, and tied se- 
curely in place. Cotton, or tow, is wTrapped 
around the bone and wire to take the place 
of the muscles that were cut away. This is 
shown at C. In the lower detail, we see 
how the wings are to be wired if we should 
want to mount the bird in a flying position. 
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The wing wire^ is laid along the wing 
bones, B (the wire follows along the wing 
bones, making a sharp bend at D and is 
then inserted into the base of the third 
feather, E), The wire is tied to the wing 
bone and cotton, or low, replaces the mus- 
cles, C. 

We are now ready to put the artificial 
body into the skin. Fig, 13 shows how this 
is done by inserting the neck wire up and 
out through, the top of the skulL Fig, 14 
shows the mounted bird with one-half of 
the skin and feathers removed. We see 
here how the different parts arc joined to- 
gether. The neck, with the neck wire pro- 
truding through the skull (to hold it firmly 
in position) is shown at A. The wings are 
next wired into position in the body, at B; 
then the legs, and the tail last. After all 
the wires are anchored in their proper 
places, the skin is ready to be sew'cd to- 
gether. Using a small needle and fine 
thread, start at the bottom of the cut and 
sew toward the breast. Take small stitches 
and do not catch any feathers as you sew. 
When finished, lift the bird up by the legs 
and give it a gentle shake. If the body has 
been made correctly and the wires an- 
chored in their proper places, the feathers 
will fall naturally into position. The bird 
is now ready to be placed on its perch, 
which can be made of any natural tree 
branch, or log, that suits your taste. It is 
fastened to the perch by running the leg 
wires down through two small holes bored 
in the branch and fastening them into 
place on the underside. See illustration 
above Fig. 9. 

Now comes the most interesting part of 
the whole process— giving the bird a life- 
like position; one that will look natural 
when finished. The neck, wings, legs and 



tail are manipulated until the mounted 
bird takes on a natural -looking pose. To 
do this, one must know and observe the 
position live birds assume in their natural 
habitat. Arrange the feathers in their 
proper order and by the use of small wires, 
or pins, the wings are held in position. Put 
a small wad of cotton In the throat cavity, 
to fill it out, not too much, and tie the bill 
securely shut. Pin the toes to the branch 
and spread the tail feathers, holding them 
in position with two strips of cardboard 
until dry. Small pieces of cardboard can 
be used to hold dowm any feathers that 
have a tendency to bulge out of place. 
After the bird is shaped and all feathers 
arranged in order, wind them down with 
a very fine, light thread to hold in position 
until dry. Fig. 12 shows the bird (a Mal- 
lard duck) ready to be put away to dry, 
which will take about 3 or 4 weeks for a 
specimen of this size. 

While working on the bird, have damp 
cotton in the eyes to keep the eyelids re- 
laxed, The eyes are now set in place with 
thick library paste. In selecting the eyes, 
refer to the color notes taken at the time 
the bird was collected and obtain from a 
taxidermy supply house the proper pair of 
glass eyes for this particular specimen. 
Use plenty of paste to hold them in the eye 
sockets and be sure you get them set at 
the correct angle and depth. 

When the specimen is thoroughly dry, 
remove the thread and cardboard and cut 
off all protruding wdres. Now, again re- 
ferring to the color notes taken, restore to 
the bill and feet the colors that have faded, 
or disappeared entirely. Oil colors are best 
for this, but do not apply too heavy, or you 
will get a painted and not a natural ap- 
pearance. 
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Keyless Garage Lock Is Operated by Strings 
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latch 
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LOCKED POSIKON 



Unless you know the "^combination/’ this 
trick door lock is a real poser^ for there is 
nothing on the outside of the building that 
even looks like a lock— merely two cords 
hanging from holes, one in the door and 
the other in the frame. However^ it^s an 
effective and practical lock for a garage, 
poultry house or other outbuilding. Look- 
ing at the details you will sec that there 
are two pivoted members, the larger sup- 
ported by the smaller when the arrange- 
ment is in the locked position* And now 
for the secret of the whole thing: To re- 



lease the lock you insert a short length of 
wire into the hole in the door frame. This 
pushes the bar support back and allow's the 
bar to fall, w'hereupon the door can he 
opened. To lock the mechanism you close 
the door, then pull the cord which swings 
the bar up into position* Hold this cord 
tight and pull the second to swing the sup- 
pori under the end of the bar. Thafs all 
there is to it. Use hardwood for all parts 
except the bracket and stop, which should 
be of Vnt by 1-in. flat iron* 

— C. N. Livings, Batavia, 111* 



Shaded Reading Lamp on Car Instrument Panel Is Handy 




Road maps, thappine lists t cfc*, arc rsad easily mith 
this lamp on the instrcrmcnt ponef 



Some motorists like a shaded lamp on 
the instrument panel to read road maps, 
shopping lists, etc,, or as an aid in writing 
notes and addresses. To install a lamp for 
this purpose just drill the panel to take a 
6-volt lamp socket, preferably one of the 
type that is clamped in place by a thin nut 
on each side of the panel. A switch to op- 
erate the lamp can be installed wherever 
convenient, and a shade can be shaped 
from sheet metal and clamped behind one 
of the nuts. In the one shown, a reel case 
from a cigar lighter w'as used. To connect 
the lamp, run one w^ire from the socket to 
the switch and one from the latter to a 
terminal of the ammeter. 

— Ernest F. Hines, New London, Conn. 
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Small Windlass from Auto Parts 
Has Many Uses 




wiitdtatt wiit save yovr hack sj^nrin^ 

htavy flrfficJta m ffte attic 



Especially handy for lifting heavy ob- 
jects around the homej this small wind- 
lass is made from the steering gear of a 
model^-T Ford. A wheel can be used in- 
stead of a crank if desired. With this hoist, 
a woman or child can raise articles too 
heavy for two or three persons to lift with- 
out mechanical means. 



Compact Dog Kennel Is Neat 
and Sturdy 

Here is a kennel for two small dogs that 
is very sturdy, and it can be made portable 
if desired. It consists of a neat, weather- 
tight house, which is surrounded by a 
fence strung on a steel frame, this being 




Top rails af /ran weM*d between the pasts 

prevent sagging af this neat dog fence 



nothing more than steel posts braced at 
top by lengths of 1-in. angle iron welded 
between them. If the fence is to be located 
permanently, the posts are set in concrete, 
but if portability is desired, angle -iron 
rails are also welded between them at the 
bottom of the wire. The posts are then cut 
off about 4 in. from the lower rads, and set 
temporarily in shallow holes. 



Cracked Concrete Wall Repaired 
with Flat Iron 



When cracks ap- 
peared at the cor- 
ners of a concrete- 
bioc k wa 11, flat- 
iron clamps of the 
type shown pre- 
vented further 
damage. Long iron 
rods, which ex- 
tended diagonally 




from opposite corners inside the building, 
tied the comers together, turnbuckles be- 
ing used to draw the rods up tightly. 



Pencil Kept from Rolling on Desk 
by a Thumbtack 

The office work- 
er who is annoyed 
by having his pen- 
cil roll off his desk 
when it is laid 
down, can avoid 
this trouble by 
merely sticking a 
thumbtack into it near the upper end. 
When not needed, the tack is removed and 
kept in the desk for future use. 




THUMBTACK 



Improvement on Bar Compass 

Here is an effec- 
tive method of 
preventing the ex- 
tension bars of a 
beam compass 
from turning in 
the sleeve. The 
ends of the bars that slide into the sleeve 
of the compass are merely flattened so that 
when they are pushed into the sleeve they 
form a lap Joint. 
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TTERE is 3. sextant with which the ama- 
teur can learn the rudiments of nav- 
igation. While it is not a precision instru- 
mentj It will be found sufficiently accurate 
for navigating safely out of sight of land 
under favorable conditions. Other inter- 
esting uses are determining the width of a 
body of water — a very simple problem — or 
the height of buildings and mountains* or 
the horizontal distance to an object. 

The frame can be cut either from %-in. 
brass sheet or it can be cast in brass. To 
cast it, you make a wood pattern 'jiti in, 
thick and V& in. larger over-all* to take 
care of shrinkage in the casting. Figs. 1 
and 7 give the relative positions and di- 
mensions of the various parts. The index 
is only a 60- degree sector* marked in 
1 “degree intervals. However* for sextant 
use* each degree counts as two so that the 
total reads up to 120 degrees. When the 
index arm points to zero the index and 
horizon glasses will be parallel. The "eye- 
piece” has no lens in it* consisting merely 
of a brass tube with a cap having a hole 
drilled in the center* Fig: 2. It should be 
focused in a line with the dividing line of 
the horizon glass — that is, on the line be- 
tween the silvered portion and clear glass. 

Make the index arm from heavy sheet 
brass and mount the index glass on the 
upper end so that the silvered side is ex- 
actly on the center line of the axis. This 
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mirror is 1 in. square and is forced into a 
brass channel soldered to the arm. A tiny 
hole should be scraped in the silvered back 
and a black dot painted thereon^ exactly 
on the line of the axis. Pig. 3. Black shellac 
on the back of the mirror protects the sil- 
vered surface. The horizon glass j Fig. 5, is 
a mirror of the same size, with a portion of 
the silver scraped away to a straight line 
directly on the axis. A square of dark glass 
is installed between the two miiTors to 
soften the glare of the sun, and is damped 
in the manner shown in Fig. 4. 

Fig. G suggests a good way of making the 
index segment. Lay out the arc to 60 de* 
grees at 1 -degree intervals, The figures 
are stamped on with dies and the segment 
is soldered in place. Now, to adjust the 
horizon mirror^ Fig, 8, the nut holding it 
on the underside of the frame should be 
loosened slightly. The index arm can be 
in any position. Sight through the eye- 
piece and turn the horizon mirror one way 
or another slowly until the center of the 
black dot on the index glass comes right 
on the line of the horizon mirror, then 
tighten the nut. To locate the proper po- 
sition for zero on the index. Pig, 8, sight 
through the eyepiece at some object a 
block or two away. Hold the sextant so 
that just half of the sign appears over the 
top of the horizon mirror, as in Fig, 6. 
Then move the index arm until the image 
of the lower half comes up to meet it* os 
in the detail, Fig. 8. 

For making simple observations such as 
the width of a body of water, Fig. 7, select 
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some prominent object, such as a house, 
on the other shore. Now pick another ob- 
ject, such as a tree^ on your side, but a 
hundred yards or more along the shore. 
Hold the sextant in a horizontal plane and 
set the index arm at 90 degrees. Sight on 
the tree, and move back and forth until 
the house across the river comes into view. 
Mark this point on the ground with a 
stake, set the index arm at 45 degrees and 
walk along the shore in the opposite di- 
rection until the house again comes into 
view in the horizon glass. This plots a 
right- angle triangle, the base of which you 
measure with a tapeline. The distance 
across the river will be the same as the 
number of feet measured. 

In Fig. 9 is shown the method of com- 
puting distance to shore, given the height 
of the lighthouse. This method is compli- 
cated unless the observer happens to strike 
a 30 or 45-degree angle to the top of the 
lighthouse and work it out by geometry. 

The method of shooting the sun for out- 
of-sight-of-land navigation is illustrated 
in Fig. 10, Of course, making these com- 
putations involves a knowledge of the 
subject acquired only through study. 



Mounted Photos Held Securely 
While Embossing 



Here is a simple 
jig that will en- 
able you to emboss 
or sink the edges 
of your photo 
mountings easily. 
The mounting to 
be embossed is 
placed in the jig as 
shown in the low- 
er detail, and a 
round-nosed instrument is used to do the 
sinking, It^s a good idea, of coiu'se, to 
dampen the mounting slightly before try- 
ing to sink it. The jig consists of two wood 
blocks, one having ^^-in. rabbets cut in 
the top surface along the outer edges. The 
other block, which is smaller, is mounted 
on the first one, two dowels being provid- 
ed to hold it in place. 

— ^M. L. Harmon, South Bend^ Ind. 




CWhen removing electric plugs from uten- 
sils, grasp the plug, not the cord. 



Shielding Walls and Ceiling 
against Heat of Stovepipe 




Air spaces undsf carTugatians a^sheet iron keep 
heat from damaging 



When you have to run a stovepipe close 
to a wall or celling, a good shield can be 
made from thin, corrugated sheet iron. 
This is bent about half way around the 
pipe next to the wall and riveted in place 
as indicated. Air spaces under the corru- 
gations of the metal keep it from getting 
hot enough to damage the wall. 

This Thermometer Can’t Slip 
into Developer Solution 

Why worry along with a thermometer 
that slips down into the solution where it 
is in the way while developing photo 
prints? Just slip a couple of rubber bands 
over the thermometer as indicated, so that 
they will rest against the edge of the pan. 




Rubber ban4s wrapped arotrntf keep it 

from slipping into traya while devtlaping photos 
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Counterweighted T-Square 
Stays in Place 




W might -and-ttring arrangement to hatd 

in any pa^ition on a draiiting board 



Difficulty in holding a T-squoie on a 
drawing hoard while adjusting a triangle, 
or doing other work, may be eliminated 
by the application of two weights and a 
string as shown» The string is tied to a 
small screw eye fastened to the T-square 
and runs through screw eyes driven into 
the comers of the diawing board, after 
which weights are tied to the ends. Small 
tobacco sacks iilleti with sand will serve as 
weights* The square is placed on the board 
in the usual position, where it will remain 
at rest until moved up or down. 

Magnifier for the Thermometer 

Chemists and 
others who have 
to work with ther- 
mometers and 
similar gauges that 
are sometimes dif- 
ficult to read from 
a distance* can im- 
prove them with 
thU simple magni- 
fying attachment. 
It consists of a magnifying glass held in a 
spring-type clothespin, which can be 
clipped to the instrument in any desired 



position. A glance through the glass will 
show the reading, which normally would 
require very close inspection. 

— George J. Vias, Chicago. 



Fishhooks on Line Shielded 
While Carrying Pole 

When moving 
from one location 
to another with 
your fishing pole, 
a rubber shield to 
slip over the hooks 
will keep them 
from catching in 
woods, brush or 
clothing. The 
shield Ls one half of a hollow rubber ball, 
which is slit from one side to the center so 
that it can be slipped quickly over the line 
above the hooks. 



Re-Cementing Bulges in Linoleum 
with Grease Gun 

When the cement under Unoleum loos- 
ened and allowed the latter to bulge 
slightly in spots, new cement was applied 
under the bulges, without lifting the lino- 
leum, by means of a grease gun. Just cut 
a small slit in the linoleum to take the 
nozzle of the gun and force the cement in 
place. Then take a rolling pin and roll it 
in all directions to spread the cement un- 
derneath. Wipe up the adhesive that 
works out of the hole, letting some of it 
remain in the o|)ening to seal It. The hole 
usually can be cut in some part of the pat- 
tern where it h not noticeable. The re- 
paired spot is covered wth paper and a 
weight applied until the cement dries. 
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’l \/HEN you do your own servicing 
’ ^ and repairing of plumbing you 
will save money in two ways — the coat 
of the servicing and also the cost of 
water that may leak through a faulty 
fixture. By attending to these minor 
repairs on time you may save a major 
repair bilL Renewal parts for most fix- 
tures are inexpensive and easy to in- 
stall. No special tools are needed* 
Faucets usually require the most fre- 
quent attention. There are two types in 
general use, the compression and the 
Fuller^ although manufacture of the 
latter has been discontinued recently. 
The type usually can be determined by 
movement of the handle. If the flow of 
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water is shut off by screwing down the 
handle, the faucet is the compression type. 
On the Fuller faucet the handle can be 
turned a full revolution repeatedly, in ei- 
ther direction, allemately shutting off and 
opening the flow. Quarter-turn faucets 
are of the quick-compression type, and are 
simply a compression faucet having a triple 
thread which permits of quick opening and 
closing. Either faucet must be taken apart 
to renew the ball or washer. Removing 
the handle is unnecessary. You simply fit 



a wrench to the hexagonal 
gland nut as in Fig. 1, To avoid 
marring the faucet use a piece 
of adhesive tape as shown* 
Faucets of the Fuller type all 
separate at the body, as shown 
in the upper details in Fig. 2, 
after which the worn ball may 
be removed and a new one in- 
*stalled. Moving the handle 
while blowing into the spout deteiTnines 
just how far to draw up the nut to seat the 
ball properly. Compression faucets are re- 
washered as shown in the lower-right de- 
tail in Fig, 2, Soft rubber washers are used 
for cold water and hard fiber ones for hot 
w'ater. If the washer seems badly cut and 
the faucet leaks again after a few days, the 
seat is probably nicked or corroded. In 
most cases this can be remedied by using 
an inexpensive seat dresser of the type 
shown in Fig, 3. The tool is simply re- 
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or the intake valve h at fault* If the float 
rides high up on the water it is beyond 
suspicion and the blame must be laid on 
the valve. To remove the valve plunger 
unscrew the two pivot pins which hold the 
levers, remove the float rod and the plung- 
er may be lifted out* A rubber washer is 
held on the end of the plunger by either a 
screw or retaining ring, as shown in the 
detail, Fig* 5* Remove the ring or screw 
and renew the washer, then reassemble 
the vaK'^e. Older tanks have brass seats, 
similar to those in faucets, which can be 
reseated with the same tool* New and im- 
proved tanks have renewable porcelain 
seats which are replaced by unscrew- 
ing the body of the valve at the point 
indicated. 

Clogged toilet bowls require drastic 
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volved on the seat until a true edge is 
formed* Many of the new faucets have 
renewable seats. These are threaded into 
the body of the faucet and have a hexa- 
gonal hole in the center so that a special 
wrench can be used to unscrew them* 
Should either type faucet leak around the 
stem, repacking is required. Unscrew the 
gland nut, remove the stem from the fau- 
cet and wrap several turns of wet cotton 
twine around it. Now replace and screw 
down the gland nut moderately tight. If 
the leak persists, wind on more twine* 

One of the vulnerable spots in the 
plumbing system is the flush tank of the 
toilet. Fig* 5 shows the mechanism. H wa- 
ter continues to run into the bowl, the 
rubber ball valve Ls not seating properly. 
The remedy is a new ball, which is quite 
inexpensive and easily put in place. 

Should the water rise above the overflow 
and drain into it, either the copper float 



measures as the passages through the bowl 
are winding* A rubber suction cup usually 
forces the obstruction loose* Should the 
suction cup fail to remove the obstruction 
a spring auger often wUl do the job. 
Clogged sink, lavatory and bathtub drains 
offer much the same problem. Sink and 
lavatory drains are generally of the type 
shown in Figs. G and 9* Grease is the usual 
cause of stoppage in a sink di’ain, and 
sometimes can be removed with boiling 
water, which dissolves the accumulation* 
To avoid the trouble it^s a good idea to do 
this once a week. However, should this fail, 
pour a tablespoonful of potassium hydrox- 
ide (caustic potash) in the drain, taking 
care to keep it off the enamel, then pour 
a quart of hot water over it. Care must be 
taken to protect the faee and hands as this 
mixture boils vigorously. Stoppage caused 
by material other than grease may neces- 
sitate the removal of the plug in the bot- 
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torn, Fig* 9, so that a wire may ho inserted, 
Lavator^*^ traps are usually clogged with 
hail' and may be cleaned with sodium car- 
bonate (washing soda). Should it be nec- 
essary to rod tliem out they may be taken 
apart as shown in Fig, 6* Drains of this 
type are frequently used on kitchen sinks 
also. Bathtub traps are of the type shovwi 
in Fig. 11, and require only a small quan- 
tity of sodium carbonate applied like the 
potassium hydroxide in the sink and with 
the same precautions. If this does not open 
up the drain^ the cover must he removed. 
A new cover and gasket probably will have 
to be secured as it is almost impossible to 
remove these covers without damage. 

Floor drains in the basement floor are 
usually large enough so that you can reach 
in with 5 "our hand and remove accumula- 
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tions of thread and other debris. If the 
stoppage is beyond the point that can be 
reached, use a long wire or a spring auger. 
Floor drains are often the cause of sewer- 
gas leakage in the basement, manifest by 
a rank, musty odor. Frequent flushing of 
the floor so that the level of the water in 
the trap does not get below the level indi- 
cated in Fig* 10, is important, as the gas is 
dangerous to health, A half pint of crank- 
case oil poured into the trap will tend to 
prevent evaporation if the house is yaeant 
for any length of time. 

Hot-water heater systems, especially in 
locations where the water Ls hard, are sub- 
ject to a liming -up process which reduces 
the diameter of the pipes and retards the 
circulation of the water. For the hot -water 
coil in the furnace the remedy is to dis- 
connect the pipes at the unions, usually 
just outside the furnace* cap the lower end 
of the coil as in Fig. 8, and with a funnel 



pour dilute hydrochloric acid (muriatic 
acid) into the section until it is full, Fig* 7. 
Allow to stand for 15 minutes and drain. 
Then flush thoroughly with water. Should 
one Ailing be insufficient the process may 
be repeated several times, 

Gas water heaters of the type shown in 
Fig. 4 can be cleaned in a similar manner. 
Simply disconnect the coils at the unions* 
cap or cork the lower end and fill the cop- 
per coils with the hydrochloric acid as be^ 
fore, to dissolve the lime. Do not plug the 
drain, coil or pipe at the top when using 
cau.stics or acids and provide good ventila- 
tion for the escape of the gases* 



CMeasuring photographic solutions in a 
glass fruit jar is easy if labeled strips of 
adhesive tape are applied to the outside of 
the glass and spaced so the desired quan- 
tity is measured out when the solution just 
reaches the top of the tape. 
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Gates Fitted with These Hinges 
Close Automatically 




c/ a gate dr doar causes these hingest wtiieh 
are made nf heavy sheet metal, ta close when released 



Quickly cut from heavy sheet metal with 
a hacksaw and drilled for screws* these 
hinges can be used on gates* doors and 
cabinets to close them automatically. Aft- 
er cutting two pieces of metal to the shape 
indicated, in the upper left detail, the pro- 
jecting tabs at the sides are rolled over a 
large nail* or vsmall rod, which serves as a 
hinge pin. This fits loosely in the upper 
half of the hinge and tightly in the lower 
half, a punch being used to indent the 
metal to lock the pin securely* When the 
gate is opened, one half of the hinge tends 
to slide up on the other, raising the gate 
a trifle* If the gate is released, its weight 
causes it to return to the normal position 
where it is closed. — L* Malecki, Chicago. 



Small Coil Spring Holds Brads 
for Driving 



SPRING W»I^E 




To avoid bruised 
fingers when driv- 
ing a number of 
small brads, one 
mechanic uses the 
coil -spring holder 
illustrated. It con- 
sists of a length of 



fine spring wire, which is coiled and bent 
as shown, and attached to a small dowel, 
which serves as a handle. A brad is slipped 
into the coil, which grips it until driven 
into the wood a sufficient depth to remain 
in place. The coils of the spring should 
be large enough to pass just over the heads 
of the brads. 



Cotton Protects Glove Fingers 

You'll find that 
rubber gloves last 
much longer if the 
tips of the fingers 
are protected by 
inserting small 
wads of cotton in 
each one. The 
cotton serves as a 
padding to pre- 
vent sharp fingernails from cutting the 
rubber, and also improves the fit. 

— Kenneth Murray, Sturgis, Mich, 




This Inner ■'Tube Water Float 
Is Canvas Covered 

Completely inclosed in a canvas bag, a 
large truck inner tube provides a dandy 
float at the beach for children. When the 
tube is inflated through a hole cut in the 




tnner tube rn canvas hag pravides dandy 

uMifer 0oat far children to play with at beach 



canvas, the latter is stretched tightly across 
the tube so that children can sit on it eas- 
ily, A float of this type will support two 
or three children weighing 50 or 60 lbs, 
each. 
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Extra Current Collector Improves Toy Trains 




If your toy train stalls when passing 
over ‘*dead spots" on switches and cross- 
ings, likely it has only one current -collect- 
ing shoe on the locomotive. This trouble 
can be avoided if you add an auxiliary 
shoe to one tender truck, connecting it to 
the third-rail contact of the locomotive. 
The shoe is taken from an old electric-iron 
connector, and is soldered to springs made 
from the heels of two safety pins, which, 
in turn, are screwed to a hardwood block. 



The wire to the locomotive is soldered to 
one of the screws holding the springs. Care 
should be taken to keep the wire away 
from moving parts that might wear off the 
insulation. Old-style crossings should be 
covered with strips of adhesive tape at the 
points indicated to prevent short-circuit- 
ing, which might bum out a transformer. 
If desired, the strips may be shellacked for 
permanency. 

— John Little Story, Oklahoma City, Okla. 



Cleaning Drain Pipe of Kitchen Sink from the Basement 



The drain from my kitchen sink was 
bent so that it was impossible to do the 
cleaning from the top. To overcome this 
trouble, we drilled a hole as shown. A long 
flexible wire was run through the hole and 
pushed up into the drain and twisted with 
a hand drill. This cleaned the drain to the 
trap, the sediment being removed, from the 
latter by running a wire down from the 
sink.— L. R. Dickens, Stratford, Ont.^ Can. 



FinisKing Wrought Iron 

Wrought-iron articles can be finished 
cheaply by painting them with a semi- 
paste mixture consisting of black shoe- 
makers wax melted in turpentine over a 
low flame. After the coaling has dried 
on the work, polish the iron lightly with a 
soft, woolen cloth. 




Long drain pip* from sinh eUantd by dritting hoio 
and feeding wire through it 




By LESTER LEHNHERR 

\ NY neighborhood group of lively bo>.s 
^ and gii Is can build this outdoor thea- 
ter and originalf among themselves a cast 
of characters and suitable props for spec- 
tacular productions of stage ^'dramas'" and 
hair-raising mysteries. The simplicity of 
materials and their availability dispose of 
the money problem right at the start. 
Almost any sort of lumber or materials 
can be utilized for the stage. Figs. 1 and 2. 
The frame which forms the arch, or pro- 
scenium opening as it is called, Fig. H, 
should be of pine 2 by 4-in. stock. Two 
pieces 7 ft, long and two 8 ft. long are re- 
quired. Once you have decided on the lo- 
cation, you can set up the frame, anchoring 
it with either of the two methods shown in 
Fig. 3. 

The frames for the screens are of lighter 
wood so that they can be moved easily. 
Four screen panels form the front of the 
theater; two 3 ft. wide and 7 ft. high, and 
two 2 Vs ft. wnde and 6 ft. high. See the 
lower detail in the plan view'. Fig. 2. For 
the stage scenery, two pairs of screens 5 ft. 
high and one pair 6 ft. high are sufficient 
to start. They can be either hinged or 
hooked together as showm in the details 
in Fig. 1. 



After the frames are made, they can be 
covered with unbleached muslin tacked on 
and then shrunk and stiffened by painting 
it with thin glue sizing. Lacking funds for 
the muslin, corrugated mattress cartons 
can be used. These make splendid scene 
panels when merely tacked to the wood 
frames and painted. Regular wallpaper 
may be applied to the panels instead of 
painting them. One of the group is sure to 
find several rolls of leftover wallpaper in 
an attic. 

If no cartons of any kind are available, 
newspapers can be used. Heavy sheets of 
the right size are made by laying several 
thicknesses of overlapped newspapers to- 
gether Tvith flour paste or clothes starch as 
a binder. Fig. 7. The process is continued, 
layer upon layer, until the whole built-up 
sheet is ^ in. thick or more. In a day or 
two the starch or paste will have dried and 
you have a stiff, strong sheet to cover the 
frame. When painted and decorated it Ls 
not possible to tell that these sheets are 
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made of newspapers. Needless to 
say^ this is a '‘fair weather” 1 heater 
only; on rainy days there can be no 
show unless it is set up in some va- 
cant barn or gaiagc. 



A front curtain is needed to close the 
stage opening between acts andt while a 
pair of white bed sheets or blankets will 
serve^ a much more unusual and really at- 
tractive curtain can be made from odd 
scraps of cloth sewn together in hit-and- 
miss fashion, that is, without any definite 
aiTangement as to color or pattern, Figs* 4 
and 6. If each actor In the company pro- 
duces a few odd pieces^ there will soon be 



more than enough. Use only materials of 
about the same relative weight; thin^ sheer 
materials and heavy woolen suitings will 
not work well in combination. Since most 
of the materials to be obtained will be very 
light in color^ or small figured with white 
backgrounds^ it‘s best to dye them. By 
closely following the directions on the 
package and with some supervision and 
assistance by one of the mothers^ this can 
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be done very successfully* 
The materials first should be 
sorted into groups according 
to the color they will take 
best. Only three packages of 
dye need be purchased to se- 
cure all possible colors; red, 
yellow, and blue. Green can 
be obtained by equal amounts 
of yellow and blue mixed to- 
gether; red and yellow will 
make orange, and blue and 
red make purple. The curtain 
is made In two equal pieces so 
that it may be parted in the 
center. There should be more 
than enough material to cover 
the stage opening so the cur- 
tain can hang m folds. For an 
opening 8 ft. wide, two 6^ft. 
pieces will allow for ample 
fullness. The tableau- type 
cuiiiain is, perhaps, the easier 
style to arrange and looks 
very effective. The two halves 
of the curtain are tacked di- 
rectly to the crosspiece on the 
upper edge of the stage open- 
ing, The halves should hang 
in folds and overlap at least 
6 in, at the center. To open 
the curtains, wire curtain 
rings are sewn to the seams 
on the back-stage side as 
shown in Fig, 5, A weight, 
which may be a smaU cloth 
bag with a little sand in it, is 
sewn to the inside of the low- 
er center comer of each half. 
Heavy cords are tied to the 
lowest ring at the center and 
run up through the rings to 
screw eyes on the frame. One 
cord is run across the top 
through screw eyes or staples 
and fastened to the other cord 
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SO that both halves will work simultaneously, 
When the cord is pulled, the two cui'tains part 
neatly and draw up to the corners* Upon re- 
leasing the cord, the weights cause them to 
drop back and close the opening* 

Now, to make the audience as comfortable as 
possible is always a good business policy. 
Therefore, some benches should be provided 
and a canopy over them will help. See Fig. 9, 
The canopy is fitted over a frame of wood or 
pipe and may be altered in size or shape. 
Benches should vary in height, being higher 
toward the back, and may be held firmly in 
place by bolting them to stakes driven into the 
ground as shov^Ti. 

For **parent benefit’’ evening performances 
when the dads and mothers are invited to the 
production, a system of lighting is necessary. 
The arrangement shown in Fig, S is easy to in- 
stall and there are no loose wires or parts to 
move around. The floodlights are boxes piv- 
oted on angle brackets so they may be turned 
to direct the beam of light in various directions. 
They are provided with slides to produce col- 
ored lights for special effects; blue for moon- 
light, green for storm or haunted house, red for 
fire, amber for sunshine, etc. These slides are 
formed of two pieces of screen wire taped io- 
gelher with a sheet of colored Cellophane or 
tissue paper between them. Since large lamps 
are not necessary on so small a stage, the cur- 
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rent can be brought from a near source 
with rubber- covered extension cord, 

A suggested design is given in Fig. 11 for 
the exterior or scenery which can be 
painted on one side of the scene panels 
used for the interior setting, that is, the 
screens shown back in Fig, 1, The drawing 
can be enlarged without difficulty by 
sketching squares on the panels before 
blocking -in the scene. Merely divide the 
screen panel into the same number of 
squares that the small drawing has, Then, 
starting in one comer of the panel, draw in 
all the lines that the small drawing has in 
the corresponding square. This is quite 
easy to do and when all the squares have 
been copied, an enlarged sketch of the 
small drawing results. Paint in bright col- 
ors, using simple broad strokes to create 
the proper atmosphere. Don’t attempt to 
make the scene realistic and detailed. Dry 
colors can be mixed with whiting or cold- 
water paint, to make a very clean and eco- 
nomical paint. Figs. 10 and 12 suggest a 
number of props and ways to arrange the 
screens to utilize them. Young actors with 
a lively imagination will be able to build 
up others to suit special requirements of 
the play or dialogue. For example in Fig, 
lOj a few disks of cardboard, a curtain pole 
and a block of wood make a realistic mi- 
crophone, Three orange crates, an old 
steering wheel and two headlights foi-m an 
automobile and so on. 
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Tricycle Luggage Carrier Is Quickly Removed 





Attached to a tricycle by merely setting 
it in place^ or removed by just lifting it 
upward, this luggage carrier will save busy 
mothers many steps because a child can 
easily deliver loads that an adult would 
jBnd difficult to carry. Dimensions and 
shape of the carrier shown can be altered 
to suit any tricycle frame. It is assembled 
from plywood with wood screws, the joints 
being reinforced with flat-iron angles, 
which are also screwed in place. The car- 



rier rides on the rear axle and a wood 
block, notched to fit over the axle, keeps it 
fi“om slipping off, the block being fastened 
to the carrier with a flat-iron angle. At 
the top, a slotted block, clamped to the 
tricycle frame with a bolt, has two pins, 
which engage holes in a metal plate 
screwed to the carrier, as shown. 



Wood Disks Cut to Si?;e Accurately on Your Circular Saw 



When a band saw is unavailable, disks 
can be cut on a circular saw, A circle is 
scribed on the work, after which it is cut 
to form an eight -sided figure. The saw is 
then raised to its highest point, and then 
the work is placed exactly opposite the rim 
of the blade, and is fed against the blade 
by rotating it on a pivot. A nail driven 
through a piece of wood, which is clamped 
to the table, can be used for this purpose. 
The circular form is not, of course, ob- 
tained in one rotation of the work. About 
five settings of the pivot point, taking ofl 
■ynj in. at each cut, will be necessary when 
working standard 1-in. stock. The edges 
are cleaner than similar work done on a 
band saw. 
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A bett is just the thing to open frvit jnrs uihen used a£ in J, 
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SHARPlNED SHEET METAL 
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■■ 



SOAP 



3f Shorpened metal strip slices cahe of soop 
as it rcreiriei/ &nfo threaded rad run through 
cake. P one ahes ulOnV to a sriddte 

scoured with salt as in 4 
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A rubber mat made by tying fruit-^far rubbers togetbcrt fp 
dishes an sink drain board, white Vegetables are flawed readily OP 
the sheet-metal holder, 6, without burning Or the bother of turn- 
ip|? them. The fedious job of decorating pic crusts is simplified 
hy the carved pastry board shawn in 7, A design, and lines I* 
indienfe width of pit Cuts, are carved in rtUel on the hoarJ,^ alter 
which the pie dough is ratted out on if 



456 




PROBLEMS 



tAPtCDVLR 



V'PULLtV 



^NDWHPtR 



P\JTTY 



Hin^e fcrfcus stored in recenJt in JSfr 4 ?^n doar. when 
iatter is tahen down, while a V-putley cuts putty 
into iiripSf B, for glazing urin^fouJs 



sfcflir smoothed 
oq haltom by swinslng 
it bacti and forth oi’er 
sand poper os in t 
Pieces of iruq so/- 

dered fg a metal 
veflti^qtor, J 2 , provide 
finger grips for insert- 
ing it in place 






IRON BRACL 
l^"L 0 N 6 riveted 



>B01TS 



IfiNTUP 



STAPLES ^ 
MDSPSJtJQ 
STEEL BRLI&H 



A dirty chimttvy Wil/t irregtrlor, tnStde Surfaces is no problem 
with the cleitner shown in 13^ because a cuif presses 

jtJe«s| tightly t/if of the chimney rcsitrd- 

tess oi the contour, Natts con be removed from plaster IjparjJ 
tir walll^fiart/ with /Tiintmu/n damage il you use the puiler in 
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Bolts Held in Concrete Forms 
by Wood Strips 




Wood Mtrips acrett tops of concrete form haid 
ppchor bolts it/hite pouring 



The amateur concrete worker who ha^3 
trouble in holding anchor bolts in concrete 



form^ while pouring^ will find that this 
method solves the problem. Wood strips, 
drilled to take the bolts securely, are 
nailed across the tops of the forni at the 
locations desired for the bolts. The latter 
are then inserted through the holes where 
they are held in place* After the concrete 
has set, the strips and forms are removed* 



Hot Iron Removes Grease Spots 

Grease and can* 
die spots can he 
removed from 
fabrics by means 
of a hot iron and 
a blotter. The lat- 
ter is placed on 
the spot to be re- 
moved and the 
iron is pressed on it. Move the blotter often, 





Plenty of Fun at a Safe Speed 



This smatl Cor, having a 58-fn, and 

2S-in, tteodi is very Oasy to operate and fnay he 
powered by a ^ ta gps engine of th* Wash^ 

ing -machine type, it ii e<jaipped with effective 
brakes and pneumatic tires. Plans show three al- 
ternate methods of body construction. Easy to build. 
Our blueprints Nos. 9Q& to 909 inch give you all 
the information necessary. This set will be sent 
postpaid on receipt of $1.00. 



OTHER THINGS TO BUILD 



Any siK of these blueprints tnDt sets of prints) will be sent postpaid upon receipt; at $1.00 



Blueprint Department, Popular Mechanics Magazine, 20D E. Ontario Sh, Chicago 



"ROAMER'^ — 70S to 770: Outboard cabm 

cruiser. 16 ft. long. 66 m, beam* Requires 
outboard motor of £0 to 36 bp* Set of six 
prints $1,00. 

"SEA SAUCER'* — 893: 9^ -ft. sail boat. Deck^ 
bottom and sides are 3/16-in. plywood, 25c, 

"ZIP," MODEL RACING YACHT — 660 to 863; 
50 tn. longf* Four prints $1.00. 

I7-FT, KAYAK — 928 and 929i Light frame^ 
'work covered with canvas. Two prints 60c, 

LAWN CHAIR^529: Plain sawed from %-ln. 
stock. Easily made with hand tools, 25c, 

ORNAMENTAL WOOD FENCES— 646 1 Five 
artistic designs far standard wood stock* £Sc, 

VENETIAN BUNDS— 926 and 827: Three 

different styles covered an two prints. SOs, 



METAL WEATHER VANES— 520; ScrolLsawed 
from sheet aluminum* Complete OSSembly de- 
tails. 2Sc. 



LAWN AND GARDEN FURNITURE— 920 to 922: 
Collection of designs for arbor-and-seat combi- 
nations and swings* (3 prints.) 75c. 
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article to 
BE EKHEDj 



By JOHN B. MULLEN 

the use of proper solutions any- 
^ ^ one can etch unlimited designs on 
metal and glass articles at home or in the 
small shop. Tools can be marked perma- 
nently with the ovtmer^s name, glassware 
can be etched with almost any type of de- 
sign, and ornamental metal work can be 
made more beautiful. A great number of 
etching solutions are composed in part or 
in whole of acids that are caustic to the 
skin and will damage materials such as 
wood and clothing. Great care is neces- 
sary in their use, and spilling, splashing, 
or inhaling of the vapors must be avoided. 
If acid is accidentally spilled on your skin, 
flood the surface immediately with water 
to wash it off, spreading the acid as little 
as possible, and then cover the affected 
area with a paste of sodium bicarbonate 
(baking soda) or sodium carbonate (wash- 
ing soda). When the etching job has been 
finished, the solution should be stored in a 
glass -stoppered bottle (unless it contains 
hydrofluoric acid) and clearly labeled, or 
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|5ff, >^YD^^OCHLORlC 
I ACID, \ FU 021. 



COPPCR 
SULPHATE 
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2ND, POTASSIUM 
CHLORATE , 
k OI. , 



SULPHATE, 
%'■ 4 DRAMS 

r«^WATER 
£ 3 PINTS 



WATER, 
S FL.OZ 



5L0W'W0«Lt^lHG SOLUTION 
FOR IRON AND STEEL 



DEEP etching solution 
FOR STEEL 



''LOCK. FACE 



not keep well unless stored in an 
airtight wax or lead buttle, only a 
small amount should be mixed at 
a time. Glass to be etched is 
cleaned thoroughly with soap and 
water, rinsed thoroughly, and then 
covered with a mixture of tallow, 
1 lb., and yellow ceresin wax, 2 
lbs., applied while molten with a 
brush, Fig, 3. The design or let- 
tering is scratched through the 
W'ax layer with a sharp-pointed 
tool as in Fig. 4, If you like, the design can 
be laid out on paper and traced onto the 
wax, or a stencil can be used. The solu- 
tion is then applied with a swab as shown 
in Fig. 5. If more convenient, the wax- 
coated article can be dipped in the acid 
solution. The surface to be etched must be 
left in contact with the solution long 
enough to etch as deeply as xeQuired. The 
etched article is washed well in plain wa- 
ter, after which the wax can be removed 
either with gasoline or hot water. 

Etching Steel: An effective etching so- 
lution for use on steel is composed of nitric 
acid, 2 fl. o£., and glacial acetic acid, 1 fl. oz. 
A deeper etch with more contrast can be 
made by adding hydrochloric (muriatic) 
acid, 1 ft. oz., to water, 8 ft, oz,, and dissolv- 



it should be poured dovm the floor 
drain and rinsed a’way with a large 
quantity of w^ater. 

In diluting, always add the acid 
slowly to the water in a stoneware 
crock with constant stirring, as 
shown in Fig. 1, Acid solutions 
should be kept only in glass or 
stoneware vessels, except hydro- 
fluoric acid, which attacks glass 
and is sold and stored in lead or 



wax containers. 

Etching Glass: Designs and lettering 

can be etched on glass with a solution 
made by dissolving sodium fluoride, 1 oz., 
in distilled water, 25 fl. oz., in a lead tray 
or bottle. Fig. 2. No material other than 
lead should be used for the container. To 
this solution is added glacial acetic acid, 
10 drams, after which the mixture is stirred 
with a stick. The solution is extremely 
caustic to the skin and causes painful sores 
that are slow to heal. As the solution does 



ing in this solution potassium chlorate, Iti 
oz., Fig. 8, After cleaning the metal, de- 
signs, lettering and monograms can be laid 
out on the metal with asphaltum paint. 
When the paint has dried, the etching so- 
lution is swabbed on with a wad of cotton 
string lied to the end of a pine stick. The 
acid will etch all exposed parts of the 
metal with which it comes in contact. 
When the etching has reached the desired 
depth, the solution is washed off with wa- 



PO r U L A H M E (' H A N I C S 



461 



terj and the asphaltum paint removed Viith 
gasoline. 

To mark tools and other metal articles 
with the owner's name^ stamp tho name on 
the metal surface, using a rubber stamp 
and asphaltum paint in place of ink;, as in 
Fig, 6* The paint may be applied to the 
rubber stamp wdth a small brush if a little 
care is used. After the impression has 
dried, the solution is swabbed over the 
area to be etched^ which should be suffi- 
ciently large to contrast the non -etched 
letters* When the work has been com- 
pleted, the lettering will stand out in re- 
lief above an etched background* A less 
corrosive etching solution for iron and 
steel is made by dis*solving copper sul- 
phate, 12 oz,, zinc sulphate, 4 drams, and 
common salt, 10 oz-, in water, 3 pints, TliLs 
works slower than the other solution, but 
produces excellent sharp-line etching. In 
this case, the parts that are not to be 
etched can be protected with paraffin W'ax, 
which is applied over the entire surface 
either by brushing or flowing on while 
molten* The design is cut in the wax film 
with any sharp tool such as a knife or 
scriber. The edges of the design should be 
left shaip and clean cut* If a dam of par- 
affin is built around the parts to be etched, 
as in Fig. 7, the etching solution can be 
poured in the space thus formed and al- 
lowed to remain until the etching is com- 
pleted* The paraffin dam can be removed 
from the work by softening the wax with 
hot water or with gasoline. 

Etching Copper and Brass: A good 

etching solution for copper and brass is 
made by dissolving potassium chlorate, V 2 
oz*, in water, 1 qt., and adding to this solu- 
tion nitric acid, 1 oz, A less corrosive so* 
lution for copper can be made by dissolv- 
ing common salt, 5 oz., in ferric chloride 
solution, U,S,P,, 13 fl, oz, A solution of 
ferric chloride, 10 oz., in water, 10 fl* oz., 
can be used in place of the U.S*P* solution. 

Etching Other Metals: Silver articles 
can be etched with a solution of nitric acid, 
1 oz*, in water, 4 fl* oz* From three to ten 
minutes will suffice for etching. A solu- 
tion of sodium hydroxide (caustic soda; 
lye), 1 oz., in water, 1 pint, will etch alu- 
minum in about five minutes. Etching can 
be hastened in many cases by jarring the 
metal occasionally to loosen the bubbles 
that collect on the surface* 



Squeegee for Dairy-Barn Floor 
from Hose and Rake 




tfl ctenn Raar nf duiry barn madt by 
gardm hiiSt on rake tetth 



A substantial squeegee for scraping a 
dairy-barn floor after scrubbing, may be 
made from a length of garden hose, which 
is impaled upon the teeth of a garden rake. 
Such a scraper will prove especially effec- 
tive if hose having a corrugated surface is 
used. When worn off on one side, the hose 
may be turned. 

— G, E, Hendrickson, Argyle, Wia. 



Self 'Cleaning Drill Block 

Time lost in 
brushing chips 
from the face of a 
drill block after 
each piece of work 
has been drilled, is 
saved with this 
block, which is 
cleaned by merely 
rocking it* It has 
two faces ma- 
chined identically, 
tiny rockers being 
formed on the 
edge between 
them as indicated. Pins at the other edges 
of the two surfaces permit the block to set 
level*' — H. Moore, Leeds, Eng. 
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Handling Heavy Lengths of Pipe 
Simplified with Lifters 



STEEL MAKCslE 




IVari^men can carrj' long lengths of heavy 
easily ivith thrse simple lifters 



Workmen who carry lengths of heavy 
pipe will find these lifters convenient. Each 
one consists of a cone-shaped piece of 
wood to which is screwed a length of flat 
iron or steel bent at right angles to form 
grips. The cones are merely inserted into 
the ends of the pipe as indicated. 



TenmS'Court Drainage System 

Here is a novel but effective drainage 
system for a concrete -surfaced tennis 
court huilt in a middle-western city. Di- 
rectly under the nets of the double court, 
an S-in. pipe, having a wide slot cut in it, 
was laid in the concrete with the slotted 
side exposed so that water could drain di« 
rectly into it, the court sloping slightly 
from both ends toward the pipe. Water is 




Concrete iennim eaurta Jrained by tJotted pipe Set 
Mush utith surface uncfer nets 



conducted to the square concrete basin at 
the edge of the court and a tile line de- 
livers it to the sewer, A piece of heavy 
metal covers the basin to keep out leaves, 
papers, etc. Besides serving as a drainage 
system, the pipe also serves as an expan- 
sion joint for the concrete courts. The net 
supports are built double to straddle the 
pipe and are set in sleeves flush with the 
concrete surface. 

—Hugh P* Haynes, Santa Fe, N, Mex. 



Time Saved in Milling Keyways 
with This Setup 

Keyways near the ends of shafts often 
can be cut quickly with the milling-ma- 
chine setup shown, which saves the time 
necessary to sink the cutter to the re- 




Milting Cutter automatically starts key way in one 
shaft white fSrtishing key way of another 



quired depth by hand before starting each 
cut. The cutter sinks in one shaft while it 
is finishing the cut in another one. One 
shaft is stood on end at the side of the vise 
and backed up with an angle plate, while 
the second shaft is laid on a parallel at a 
certain distance from the other. The cut- 
ter is sunk to the correct depth for the 
first one and continued to the other end of 
the key way, after which the stop is set. 
You will see that when the cutter reaches 
the end of keyway in shaft No. 2 it has 
also sunk itself into shaft No. 1. If the lat- 
ter shaft is now laid on the parallel and a 
new one set up vertically, it wiU not he 
necessary to sink the cutter. 



Darkroom Timer 

c^bc^ ^ , 








TAr< darArroortl titntf Cim bm srt lit ting at a^y 
predetermined timm within an Aoiir, and it is 
especially handy uthcn developing negatives in 
totaf darhntst. After remoeing the lace and 
ufarhe from the cesct t^c large gears^ Fig^ I, 
which drive the honde and actnete <ijar/n» ate 
carefully prj>d off the epindtee* The emaJi pi'n- 
ton ifidictfted JH Fig^ 2 is also removed and the 
teeth are hied off, after which it is replaced tas 
in Fig^ 3. Nmxtf the minute-hand shaft is hied 
hat on two sides and tinned with solder^ The 
gears are returned to their proper position and 
the sleeve on an# gear is euieot-^ soldered to the 
shaft. The reaStetnblmd mechanirntf Fig, d, i# 
replaced in the clock case. The dial is renirm* 
bered to read as sAaurn. 7*0 the timer, first 
wind up tfte alarm and turn the alarm-setting 
hey until the belt rings. Then mount tAc alarm 
hand and also the minute hand mo they bath 
point to SO. Set the alarm hand pn the number 
of minutes interval desired. Always return the 
large hand to BOt and be sure to always turn it 
in clochwiee direction 
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Rack to Store Artist’s Brushes 
Fits on Cabinet 




Wcnd utith l»4r#cf tn Cop and set on 

eahinet proafides handy place far bruJthtt 



A three-side frame of narrow 1-in. 
wood strips with holes drilled into the up- 
per edges provides a handy place to store 
pencils and brushes, when set on the cab- 
inet beside the drawing board. Also, the 
frame tends to keep small articles from 
rolling off the top of the cabinet. 



Tailstock Set for Taper Turning 
with Aid of Feeler Gauge 

Setting a lathe tailstock off center to 
turn a taper can be done quite accurately 
with nothing more elaborate than a feeler 
gauge. First smooth up the work, then 
adjust the tailstock for the taper cut as 
nearly correct as possible by sight. Now 
set the tool to just touch the work at the 
end that Is to be the small end of the 
taper. Run the carriage back to the por- 




Ust of a feeler gauge ta check setting of taitsfoebj 
IvAcn turning tapir, has han faupd accurate 



tion of the work that is to be the large end 
of the taper. Then slip a number of leaves 
of the feeler gauge, equal in thickness to 
one half of the taper that is to bs cut, be- 
tween the tool and the work, after which 
the tailstock is adjusted so that the gauge 
just slips between them* Also, the tool, 
left at the same setting, should just touch 
the work at the end to be turned down. 



Sheet Metal Is Bent Easily 
with Celluloid Block 

In foiTning sheet -metal pai'ts, a fiber or 
wooden block is usually employed to avoid 
marring or dent- 
ing the surface, 
and to assist in 
making uniform 
bends* If a cellu- 
loid block 14 to 14 
in. thick is substi- 
tuted, the results 
wUl not only be 
superior, but the 
progress of the 
forming can be observed without lifting 
the block from the work. The celluloid 
will withstand considerable hammering* 



Sizing a Reamed Hole 

If your reamers have become worn so 
that the holes in which they are used are 
slightly undersize, the latter can be en- 
larged by forcing 
a steel ball of the 
proper diameter 
through them. 
Sometimes several 
passes of the ball 
are necessary. 
This method is 
especia lly effec- 
tive in soft materials such as brass, mild 
steel, etc*, and produces a mirror finish. 



Belled Crow Scares Others Away 

A Texas farmer claims that he has suc- 
cessfully kept his fields free of crows by 
catching one alive and then turning it 
loose with a small bell attached to its 
neck* The belled bird, in trying to join 
the flock, scared the others away but re- 
mained in the vicinity itself* 
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Self- Feeding Bin for Hopper -Type Stokers 




Disliking the daily job of refilling the 
hopper of my coal stoker, I buUt this large 
bin or hopper^ which holds four tons of 
fuel, and feeds the stoker automatically. 
Location of a heating plant in relation to 
an outside wall determines the size and 
shape of the bin to some extent, keeping in 
mind that at least three of the sides must 
slope to the stoker so that the fuel will 
work down. The side next to the heating 
plant can be vertical so that the bin can be 
built close to it* The framework is fastened 
rigidly to the floor* The timbers should 
run up close to the ceding, but should not 
be attached to it as they would transmit 
vibration to the rooms above* The space 
between the bin and the ceiling is boxed-in 
tightly with ^-in* fiber insulation board, 
which has little tendency to transmit vi- 
bration. This is given a coat of tar on the 
inside* Also, it*s a good idea to cover the 
joists above the bin with insulating hoard 
to prevent dust from working through the 



ceiling. The bin sides are tongue-and- 
groove stock, and the joints are sealed 
tightly with asbestos flashing compound* 
This is applied to the groove of each board, 
which is then nailed in place and the 
tongue of the next one forced tightly into it. 
It^s best to cover the outside surface of the 
’wall next to the heating plant with as- 
bestos. Use well-seasoned lumber in the 
bin to reduce shrinkage to a minimum 
which perhaps would open some of the 
joints* It is very important that a chim- 
ney-draft check be used to prevent the 
fire from burning too low in the stoker 
retort during idle periods, as this may 
cause smoke and gas to back up into the 
bin when the coal supply in the bin is low', 

— A. L* Mills, Chicago. 



CAfter washing oiled w>^allpaper, such as 
is used in bathrooms, apply a coat of wax 
and the finish will be restored so the paper 
will be almost like new* 




-Speed Cutting 



’Y\^HERE you have any appreciable 
number of metal or non-metal rods, 
tubes or squares to cut into short and exact 
lengths, an abrasive wheel will speed the 
job a hundredfold over ordinary methods. 
Practically any material, even glass, can 
be cut with a wheel of the proper abrasive 
characteristics. By providing suitable 
guards and a rigid support for the work 
you can use these wheels on most any 
true-running spindle as m Figs, 1 to 6 in- 
clusive. However, in using them on vary- 
ing types of spindles certain simple pre- 
cautions must be observed carefully for, 
while the wheels are very strong radially, 
they are comparatively w’eak axially. 
Wheel diameters range from 7 to 13 in* 
The thickness is usually in* and as 
the work is cut without a coolant the 
so-called “rough -sided” wheel gener- 
ally should be used. The latter is a 
comparatively new development and 
points which recommend it are elimi- 
nation of side rubbing and consequent 
generation of a minimum amount of heat. 
Special bonding agents permit operation 
at very high speeds although these are 
practical only on production jobs where 
the spindles and equipment are specially 
designed for abrasive wheels, such as the 
machine shown in Fig. 9. Lower-speed 
equipment, such as pedestal and bench 
grinders both belt and direct- motor driv- 




4se 




"wiik Abrasive Wheels 





cn, portable grinders like that in Fig. 5^ 
and the circular-saw table in Fig. 2 will be 
the principal types of drive the individiiiil 
user has at hand. Naturally the si 2 :e of the 
stock which can be cut with these drives 
will be limited to 1 in. and under for solid 
rounds and squares of steel. Non-metal 
materials, such as hard rubher^ marble, 
slate and tile, can be somewhat larger 
in sectional dimensions. Metal tubing 
2 in. in diameter and under can be 
handled very nicely. Of course, these 
of materials do not represent the 
absolute limit but rather the most 
practical when the way in which the stock 
must be fed into the wheel is considered. 

Figs. 3 and 4 suggest two fixtures for 
supporting light stock when feeding it to 
an abrasive w'heel mounted on a bench 
grinder. The one important thing in con- 
nection with any fixture for supporting the 
w'ork is that it be rigid, even though the 
stock is held against a guide with the 
hand.s as in Figs. 1, 2, 3, and 4. A loose, 
wobbly support is not only impractical for 
accurate work; it is unsafe as there is dan- 
ger of shattering the wheel should the ma- 
terial twdst suddenly out of Ime while the 
cut is being made. Aside from this pre- 
caution the work rest may be most any 
homemade device that accomplishes the 
purpose. For example, you can make up 
a support out of flat steel w'ith a provision 
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for clamping the 
work to a movable 
carriage or slide 
controlled by a hand 
lever as in Fig, 10, 

Or the work could 
be clamped to a sol- 
id fixture and the 
wheel and drive 
mounted on a 
swinging vertical 
arm operating in 
much the same 
fashion as a swing 
saw. This arrange- 
ment can be sup- 
plemented with a cord and weight to give 
a semi-automatic feed. The same driving 
device can be controlled with a lever feed 
similar to that in Figs. 9 and 10. 

For light jobs your wood or metal- turn- 
ing lathe can be adapted easily, provided 
you can arrange to get a spindle speed of 
at least 2,500 r.p,m. Usually you can im- 
provise an adapter readily enough. In such 
a set-up the collars are an important de- 
tail. In order to assure adequate support, 
the collars should be at least one-third the 
diameter of the wheel as in Fig. 7. On very 
thin wheels, such as those in Fig. 8 which 
are ,005 in, thick, the diameter of the col- 
lar in relation to that of the wheel may be 
even greater. The size of the collars on the 
wheel in Fig. 10 is an example of this. 
Here the wheel is cutting 14^ in. steel rods 
and the work is carried on a fixture bolted 
to the cross slide of the compound rest on 



the metal-working lathe, a very simple 
and effective arrangement. This set-up is 
not by any means restricted to very small 
stock, as it will serve well for any shapes 
up to about 1 in, diameter and especially 
for cutting pieces from strip stock. A small 
vise with split jaws can replace the holder 
shown and is most practical. An 8-in. di- 
ameter wheel will cut well at 2,500 r,p,m. 
but much better at 3,500 r.p.m, A Vs by 
lO-in. wheel may be used with this set-up 
provided the construction of the machine 
permits using a wheel of this diameter. 

Driven by a portable grinder, cut-off 
wheels excel most other methods of cut- 
ting. Note Fig. 5 and 
see what the abra- 
sive wheel is doing 
here. After surfac- 
ing the composition 
cement floor, a 
square design is laid 
out previous to ap- 
plying a two-tone 
coloring , A long 
hoard is used as a 
straightedge to 
guide the grinder* 
Driven in the same 
manner, the cut-off 
wheel does a clean, 
fast job cutting 
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artificial stone. A novice can do work 
which would take years of experience to 
accomplish by other means. Marble, tile, 
slate, asbestos slabs, roofing and side- wall 
materials can be cut free-hand easily. 
Where a number of pieces have to be uni- 
form and perfectly square cuts are desired, 
the portable grinder is used with an im- 
provised fixture to guide the wheel in 
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making the tinae cuts* In such work it’s 
generally wise to make the fixture up from 
flat steel m such a way that the machine is 
suppoiled on a slide so that it can be 
moved into the work, which is held or 
clamped against a rigid stop. 

As mentioned^ it is also quite conven- 
ient to use a cut-off wheel on a bench saw, 
Fig. 2* Any amateur craftsman who han- 
dles Bakelite or certain plastic materials 
will appreciate the value of cut-off wheels 
set up in this manner. This also applies 
to anyone who works ceramics, either as a 
hobby or commercially* With either the 
portable or bench-saw equipment, all in- 
sulating materials can be cut not only 
faster but cleaner as com pared to saw re- 
sults. A wheel as large as 10 in. diameter 
may be used on most bench saws, while 
portable grinders are adaptable for 7 by 
wheels and the surface speeds are 
low compared to other equipment. 

The table in Fig* 11 will serve to make 
wheel selections easy and although the 
markings may vary with different manu- 
facturers, the characteristics will be es- 
sentially the same* No matter what the 
size of the wheel or what it is to cut, it 
always should be housed in a suitable 
guard. Note especially that the latter, 
whether it is already fitted to the machine 
or improvised, always should come down 
over the top of the wheel* In other words, 
only from 30 to 45 degrees of the wheel 
periphery is exposed and the top, or that 
portion turning toward you, is covered. 
This prevents sharp grains of grit or tiny 
bits of steel reaching your eyes* Although 
it's a good idea to wear goggles, they are 
not essential where the wheel is well 
guarded and the work properly supported. 
Heavy galvanized iron bolted to light an- 
gles will do very well for an improvised 
wheel guard* For the larger diameter 
wheels you can use flat iron and 

the parts that join at an angle can he 
brazed for extra strength and rigidity. The 
guard should always be bolted securely 
in place, either to the machine frame, or a 
supporting bracket. 

CWhen the threads of a bolt are slightly 
burred, they can be cleaned up quite sat- 
isfactorily by screwing on a castellated 
nut, with the castellations facing the head 
of the bolt. 



Clips on Barrel Lid Support It 
Vertically When Raised 




Smait Mprin^-at^ef clips on jiarref ti<i xvpport it in 
Vsrticat position ufhiU tttriWing 



Grocers who dispense various items from 
barrels, or farmers who store feed in them, 
will find that these spring-steel clips are 
handy for supporting the lid in a vertical 
position while removing part of the con- 
tents* The clips should be shaped from 
fairly heavy metal to support the weight 
of the lid. A handle nailed to the lid is an 
added convenience. 



Hanging Unframed Pictures 

Unframed pictures and photographs 
mounted on cardboard, calendars, signs, 

etc., can be hung 
on the wall like 
framed pictures 
by fastening a 
string or wire to 
the back with 
gummed tape. 
Knots tied at the 
ends of the string 
or wire preverft it 
from pulling out 
of the fasteners* 
Pictures hung in 
this way look better than those put up 
with visible tacks as is often done* 

— A* H. Waychoff, Phoenix, Ariz. 
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Trap Door in Poultry Crate 
Saves Time 




In transferring fowls from feed pens to 
shipping crates, much time is wasted in 
opening and closing the slides of the crate. 
To avoid this, one poultry shipper em- 
ploys a simple detachable door or trap. 
This consists of a board about 4 ft long 
and wide enough to close the opening of 
the crate* Two lath strips are nailed across 
the board, one on each side and spaced 
apart as shown. When placed in the crate 
opening, the weight of the projecting end 
of the board keeps the trap closed until 
opened automatically by the weight of a 
fowl that has been deposited upon it The 
trap may be removed quickly as soon as 
the crate is filled. 



Chain Harness Traces Locked 
on Singletree 

To keep the 
chains of my har- 
ness traces from 
falling off of the 
singletree hooks, I 
slipped a piece of 
rubber tubing 
such as a length 
of bicycle inner tube over each trace* 
When the traces are fastened to the single- 
tree, the tubes are slipped doiAm over the 



clips* Besides holding the traces in place^ 
the tubes also tend to protect the horses 
legs If they happen to rub against them* 

— Joseph Kielec, Jr*, Amherst, Mass. 



Eraser Aids in Make- Ready 
on Job Press 

Difficulty of 
make-ready for 
some printing jobs 
is increased if a 
brass rule is in- 
cluded in the form, 
as the rule is often 
higher than the 
type and scores 
the printed paper too deeply. To save the 
time required to lift the tympan and cut 
out from the impression sheet, use a pen- 
cil eraser to reduce the top sheet to the 
desired thickness. The eraser is especially 
handy when the deep score appears at the 
line ends, as is usually the case. 



Rigid Clamping for Tool Post 

One of the most troublesome features of 
the ordinary single-screw lathe tool post 
—that of the tool moving under a heavy 
cut or feed^ — can be eliminated by the use 
of this clamping fmger. It must be made 
of high-grade, tough tool steel which is 
well tempered and drawn* The pressure 




This damp prevents iatht oLtttng tool from moving 
under a heavy cuf or feed 



and gripping power are placed whei'e they 
are most needed and two screws are used 
to prevent pivoting of the tool under one 
screw.— Chas. H* Willey, Penacook, N. H. 
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a home wQrbshap because of 
space In your hausCi opartment 
small garage* this compact* rolling ane 
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a tarpaulin aii the floor* your shop Can 
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compactly because the user can stand 
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stored. The motor and countershaft are mounted 
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and shelves ^i!i afeammO'dlit# maTCTI- 

als and unfinished work. It's to fTivuriit the 
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when the bench is in U4^C 
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Roof Pitch Easily Estimated 
with Pocketknife 




Knif« btad* opened to joiw anffte as pitch et roof 
fnctbtt^ carpenter fa mstimatii latter 



A carpenter who has frequent occasion 
to figure the roof pitch of buildings em- 
ploys a pocketknife as shown. The handle 
of the open knife is held at arm's length 
so that it is parallel to the side of the 
house. The blade is then adjusted to the 
same slant as the roofj and the resulting 
angle is measured or estimated. 



Extension Fence Keeps Catde 
Out of Hog Trough 

When cattle and hogs were kept in the 
same yard, one farmer overcame the dif- 
ficulty of feeding the latter without having 
the other stock drive them away, by use 
of an extension fence. Horizontal bars 
were attached to fence posts, near which 
the troughs were located. At the ends of 
the horizontal bars a single barb wire was 
attached, this being anchored at either end 




Barbtd wire svtpparted aboLFe hog trough heeps other 
livattoch frotwi hathtring hags white feeding 



to the fence* The arrangement permitted 
the hogs to have access to the trough while 
cows were kept at a distance* 



Cardboard "Wings” on Flywheel 
Are Cooling 

One printer inserted 4 by 12-m. strips of 
cardboard between the spokes of a press 
flywheel and bent the flaps toward the 
press* The breeze set up by the motion of 
the flywheel circulates air where an elec- 
tric fan would be impracticaL 

— A. K. Brill, Peoria, 111. 



Simple Tool Alines Lathe Centers 

Here's a simple tool that is fairly accu- 
rate in alining lathe centers, provided the 
latter are in good condition and the face- 
plate runs true. Each end of a piece of 
round stock about 2 in. long is trued up 
and driDed with a countersink drill to fit 
the lathe centers. A hole is drilled through 
it for heavy stiff wire which is filed to a 
point and bent so that it will touch the 




When tot he centers are true, the pointed end of this 
toot wHt touch the faceplate uniformly oH around 



faceplate near the edge indicated. To use 
the tool, place it between lathe centei*s, 
and turn it with the fingers until the wire 
touches the faceplate evenly all the way 
around. A feeler gauge used between the 
faceplate and the point of the wire may 
help. — Clarence E. Hill, Groton, Conn. 



CTo remove small rivets from sheet met- 
al when no grinder is at hand, hammer the 
upset part of rivet until very thin, after 
which the rivet can be punched out. 



Motorize Your Lawn Mower 





1 LOWERED with a compact 1“^- 
^ hp* gas engine equipped with 
a kick starter, your lawn mower 
will cut faster than it does by 
hand, and in an hour^s continuous 
operation will use only about Vi 
pL of gasoline. Pulleys, bells, 
shafting, bearings, etc., required 
for the conversion are inexpensive 
and obtainable nlnrost anywhere. 
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P 1 to 4 inclusive show 

!'!j Hm the arrangement clearly. 

Fig, 3 shows the drive 
mounted and the action 
of the ^'clutch/^ or belt 
tightener. Different 
makes of engines may alter this arrange- 
ment somewhat, but the general plan can 
be the same. Drive is from the engine to 
a jackshaft and then to the lawn-mower 
wheels. In making a turn, one wheel or 
belt slips. For this reason the mower op- 
erates better without rubber tires, Trao- 
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are fastened to the webs of the 
mower wheels with machine 
screws using washers or spacing 
collars between, Fig, 3. The idler 
pulley is mounted on a flat, iron 
bar and can be fitted with a grease 
cup by drilling a Vs-in- hole into 
the shaft at right angles and one 
along the length for passage of the 
grease to the bearing. Fig. 3. 
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tion is entirely adequate on the iron ones. 

Fig.s. 5 and 6 show side and top views of 
the mower complete. The oak engine base 
is mounted on two sills, cut from pine 2 by 
4 -in. stock. These also support the jack- 
shaft bearings. By unscrew-ing three wlng- 
nuts and disconnecting the rod on the 
loose-pulley arm^ the entire power plant 
can be lifted off and used for other pur- 
poses. Two J-boIts hook under the cross'- 
bar of the mower frame to hold the mount- 
ing in place. These are made by cutting 
off the heads of Vi -in. carriage bolts and 
bending them over as in Fig* 3. A third 
machine bolt passes through the lower end 
of the wood pash bar and the motor base, 
as in Fig. 5. For the final drive on 8-in, 
mower wheels, which are standard on most 
machines, use 6t^-in, V-pulleys. These 



The starting or clutch lever is in a con- 
venient location high up on the push bar* 
A coil spring holds the pulley against the 
belt* When the lever is pushed forw'ard it 
engages with a fixed latch, Figs. 3 and 5* 
Three standard ^/^-in. V-type rubber belts 
are used* Get ^-in. adjustable shaft hang- 
ers for jackshaft bearings so that the belts 
can be tightened. To start the mower with 
the engine running, the operator simply 
releases the lever from the catch on the 
handle bar, a tension spring pulls back the 
idler and the mower moves forward. To 
stop, the lever is pushed into the latch. 



C A good way to hold a nut in an awkward 
place, such as between the coils of a spring, 
is to twist the end of a pipe cleaner firmly 
around it. 
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Cabbage Ripened m Wet Weather 

Late cabbage in the home garden is often 
delayed in maturing on account of fall 
rains and. cold weather. A few warm days 
at this time will cause the cabbage to gx’ow 

rapidly, so that the 
heads burst and 
decay. To avoid 
this, one gardener 
advises severing 
part of the root 
stalk by cutting a 
deep notch in each 
side. This reduces 
the supply of 
moisture consid- 
erably so that the head of the plant will 
mature more quickly and further growth 
or bursting will be prevented. 



Storekeeper Divides PeckMeasure 
into Three Parts with Partition 

One storekeeper 
who often has to 
dispense some of 
his merchandise in 
one-half and one- 
quarter peck 
quantities, divides 
a peck measure 
into three parts 
with the wooden 
partition shown. 

This gives him a 
half -peck measure 
on one side and two quarter-peck meas- 
ures on the other. 



Repairing Worn Bicycle Chain 

When a bicycle or motorcycle chain be- 
comes badly worn, its life often can be 
prolonged in the following manner: After 
cleaning the chain well, lay it flat on a 
bench with the heads of the rivets upper- 
most. Then with a solid metal block be- 
neath, center-punch each rivet by one or 
two taps. When every rivet has been treat- 
ed, repeat the operation on the other side. 



®To clean copper, pewter, and brass, apply 
a paste made of equal parts of dour, vine- 
gar and salt; let the paste stay on the met- 
al for an hour, then wash and polish. 



Collodion Aids in Make-Ready 
on Job Press 




Citliodicn 4n tyrnpart Sfhert Qf job press o6ed to 
build vp letters und 



While gummed tape is often used to in- 
crease impression over certain areas of a 
form on a job press, there are times when 
the area is so small that it is difficult to 
use the tape. In such cases, one printer 
brushes collodion on the tympan sheet. 
The collodion dries rapidly and may be 
used to build up a letter, punctuation rfiark 
or any spot which fails to print clearly. 



Culvert Filled with Concrete 
Provides Land Roller 

Finding himself unable to obtain a land 
roller, a farmer made one from a 12-ft. 
length of regular corrugated steel culvert. 
A long shaft to serve as an axle was cen- 
tered in the culvert, after which it was 




Corrugated steet cutifert fitted with concrete ond 
provided with ajete makes emergency land roller 



filled with concrete. A wood framework 
fitted with bearings to take the ends of the 
projecting shaft provided a handy hitch 
for the roller* 
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Bottomless Pail in Sack Mouth 
to Dispense Seed 




PttH Bmatt atmdi tpifling on /laar ufhtn 

Jisptnsing thfm in store 



When sacks of expensive grass or field 
seeds are opened in a store for dispensing 
in sniall quantities^ repeatedly opening or 
closing the container allows much of the 
contents to he caught in the folds and scat- 
tered about the floor. By placing a bot- 
tomless pail in the opening of the sack, and 
securing it with a stout rubber band^ the 
seed may be removed without loss- 



Universal Lathe-Center Tester 

This lathe-center tester is different from 
others in that it not only shows whether 
the centers are in line horizontally, but 
vertically, as well. This is desirable espe- 
cially when accurate reaming is to be 
done, as many lathes are “out” vertically 
unknown to the operator. To make the 
tester, a bar is slotted down the center and 
another is milled flat to fit it, both parts 
being centered and pivoted together. A 




T'his tester shows whether qt not lothe centers are 
true both vertiealty and horizontaity 



temporary pin holds the two parts in line 
while the complete bar Is being turned to 
take a collar with a snug, sliding fit. Then 
the temporary pin is removed and two 
stop pins are driven in to keep the collar 
and bar together. In use, the tester is 
placed between the centers and the collar 
is slid back to the stop pin. If they are ex- 
actly in line* the collar will slide along the 
bar. But if they arc out, even a fraction 
of an inch, the collar will not slide. The 
reason for this being that the slotted half 
of the bar will always lie parallel to the 
center upon which it is bedded. If the tail- 
stock center is out of line, it will pull the 
flattened bar over so that the fiat portion 
will project at one side of the slot, making 
it impossible for the collar to slide along. 
To test the centers horizontally, the flat is 
horizontal and to test them vertically, it is 
upright. — H. Moore, Leeds, England. 



Torch Tip Supported on Base 
Leaves Hand Free 




Supparffn; A torch tip itt tAzv ydu to 

heat parts or u?rf/iduf con£^anf 



The case of an old model-T Ford timer 
to support the torch of an acetylene sol- 
dering outfit leaves one or both hands free 
for certain jobs. Drill and tap the end of 
the case for a brass union to take a short 
length of ^-in. copper tubing. Bend this 
as indicated, and pass it through one of 
the holes in the timer and attach it to the 
torch hose. Solder the tubing to the case 
at the hole and screw the torch tip into the 
union. If a horizontal torch flame Is de- 
sired, use a street elbow between the 
imion and the torch tip. 




I‘"APE 
TOWEL 
. BOX j 



iWEUS CUT 
\n SQUAK-E5 



WOOD block 



WASTE 



^ WOODEM 

block. 1 

'’TX THICK 



5TRAP 



4t RiimiiVablc hlack held by 
Atmp at Upper end af aCCct- 
trpt^r pedai rttiscs of 

woman's shoe to 

rvtiuee foot strain when 
driaing. St spare hey hfipt 
an coffer pin that tochs 
ftar-^axie nut 



^ACCEUttfATOR 
Sferr. P E DAL 



35 10S/^ 
PRESSURE 



DRAIN COC S 



OH ^PRAV 

CUN 



COMPRESSED 

AIR HOit 



/» £1 fi^rnff-sf cfiTo/i cLL'ner Aeep.5 <r box of paper toweh on one 
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three scetians, and a waste box underneath holds the soiled 
paper. Outside tire of dua/ wheel remoL'ed unthout /acb by 
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wfith oibspray ftin helps to force out stiff 
grease U5 in €, Grease floiving out of /lo^r 
prevents escape of Utr, Clogged rudiaior 
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Surfaces of Valve Rocker Arms 
Ground on Drill Press 




Pit* remot^fd fr&m und^r^idt of volve rack^r arms 
Quicftly with this driit-^presa setup 



After considerable use^ the rocker arms 
on an overhead-valve motor usually wear 
and cause depressions where they contact 
the ends of the valve stems and they should 
be ground down in order to set the tappets 
correctly. Unless this is done^ a feeler 
gauge will bridge the depressions so that 
the tappet adjustment is indicated as cor- 
rect, while in reality the adjustment will 
be off equal to the depth of the depressions. 
A quick and easy way to remove these de- 
pressions is to grip a flat grinding wheel 
on an arbor in a drill press and grind the 
ends of the rocker arms as indicated. You 
can remove the entire rocker assembly 
from the motor and fasten it in one of the 
slots on the drill-press table so that it can 
be moved along to rapidly and accurately 
surface the ends of the rocker arms. 

— Milton Monson, Hines, Ilk 



Sluggish Idling of Motor 
Caused by Valve 

Sluggish idling of a model-A Ford mo- 
tor, after a tune-up, can be traced usually 
to a worn butterfly shaft in the carburetor. 
The shaft is worn so that it lets the but* 
terfly cover the idling jet in the throat of 
the carburetor. If,.another shaft is not at 



hand, this trouble can be eliminated by 
holding the throttle fully open and filing a 
small groove in the butterfly valve itself at 
a point that comes over the idling inlet 
hole. It is easy to file this groove and it 
will not affect a pei’fect shut-ofT in the 
throat of the carburetor. After this has 
been done, readjust the throttle -stop screw 
and the idling air adjustment. 



Lubricating Piston Wrist Pins 

Often a wrist pin 
of a piston wears 
unduly because of 
insufficient lubrU 
cation. Usually 
this trouble can be 
prevented by 
drilling a small 
hole through each 
piston boss from 
the ring groove as 
indicated. The small holes will not affect 
compression, and the oil scraped from the 
cylinder wall by the ring will tend to pass 
through the holes to the wrist pin. 



Grease-Pit Door Has Rubber 
to Stop **Drifting'’ Leaves 

To prevent leaves and other debris from 
blowing into grease pits when the doors 
were open, the owner of one filling station 
stretched pieces of rubber across the door- 
w’ays as indicated. Cars can be driven over 
the rubber without damaging it. 




Sptit inner tirb-e atr^tched arros* doorWay of 

pit chock* dmbrit blowing aiong on ground 
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Nozzles Adapt Grease Guns to Many Uses 





Fitted with a set of special, interchange- 
able nozzles, a regular pressure grease 
gun, such as an Alemite or Zerk, is handy 
around the small service station or even 
the home garage* The nozzles are oil-can 
spouts of different lengths and diameters, 
soldered or brazed to regular grease fit*- 
tings for quick attachment or removaL 
Those in the photo are designed for re- 
packing rear and front-wheel bearings 
with grease without removing the wheels. 
The small nozzle is used where the outer 



bearing is not removed, and should he 
placed in the openings in the bearings to 
force grease to the cavity behind the bear- 
ing. The long nozzle has a larger bore and 
is handy to quickly fill the cavity around 
the axle shaft when the outer bearing is 
removed, or where both bearings are re- 
moved and washed* Oiling of shackle 
bolts, or filling of steering-gear housings 
is simplified with the nozzles, and when 
cleaned, they are ideal to fill hydi-aulic 
shock absorbers, 



Putting Skid Chains on Wheels under Large Car Fenders 



Putting skid chains on wheels under 
modern car fenders is simplified with this 
leather strap. Before attaching the chains, 
the strap is put around the tire, after which 
the end of the chain is hooked to bolts 
projecting from the strap, and the wheel is 
turned to pull the chain around the tire. 
Two small iron plates are bolted to the 
strap as indicated in the detail so that the 
ends of the bolts project in. or more. 
After the chain has been slipped in place 
by rotating the wheel, the strap is re- 
moved and the chains fastened in the reg- 
ular way, 

- — Kenneth Schwartz, White Plains, N. Y. 



CWhen penetrating oil is not available for 
loosening an obstinate, rusty nut or bolt, 
household vinegar will make an excellent 
substitute. 
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Funnel from Headlight Reflector 
Handy Around Garage 




fV/ieq yr»[f Con’'jF a flinncf dfl Old he^r^itight 

re^ECtor uiitl strvc the purpose 



An old headlight reflector with the lamp 
socket removed, will provide a good emer- 
gency funnel around the garage. If desired, 
a metal tube can be soldered over the sock- 
et opening to provide a longer spout. 



Loosening Cylinder Head 

To simplify loosening the cylinder head 
of a motor when making repairs, try this 
simple trick. Remove all the eylinder- 
head bolts, leaving the spark plugs in place. 
Then step on the starter and the compres- 
sion of the motor will break the gasket 
seal easily. 



Wires Easily Fed Through Cable 
When Rewiring Ignition 




IQHmOI’WhRi CONEHJIT 
5OLPERE.0 JOINT 



SitEtMMETER 

cable 



I have had con- 
siderable rewiring 
to do on cars, and 
find this tool handy 
in feeding the 
wires through ca- 
bles, such as those 
carrying spark-plug wires, etc. The tool is 
nothing more than a short piece of woven 



IGNITION ^ 
WIRE 



radio shielding soldered to a speedometer 
cable. The wires to be pulled through the 
cable are inserted into the open end of the 
radio shielding, which tends to grip and 
hold them, as pull is exerted. In fact, the 
greater the pull the harder the shielding 
grips the wires. 

— Frank Dorn, Brooklyn, N, Y* 



How to Hold Small Armatures 
in Large Rack 

Finding that his regular rack to hold 
generator and starting-motor armatures 
w^as too large for small armatures from 
horns and heater fans, one mechanic fitted 
the rack with two spring -type clothespins 
to do the job. The ends were cut off the 
pins as indicated, after which they were 
mounted upright on each side of the V-cut 
at one end of the rack. A large wood screw 




ctotherpfnt screwed to one end of 
arMTfature rach for /lolding Smafl armatures 



holds each pin so that it can be swung 
down out of the way when the rack b used 
for a large armature. In testing for grounds 
in small armatures, one test lead is clamped 
in one of the pins and is held tightly 
against the armature shaft. 



CA tire valve can be loosened and un- 
screwed with a cotter pin, the ends of 
which have been spread apart slightly. 
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SMOKE CURLED UNDER OUR DEDROOM DOOR! 






FRESH BATTERIES LAST LONGER. DATE -LI 



Their Home In Flames 
Sweetman Family Slept on 

L Arthur E* Sweetman, 
of 336 Durham Are, 
Metuchen, N* J-, still has 
his '"Eveready” ilashJight. 

still ■working, he says, 
w^^ch the original bat- 
teries in ir» lie lost everything else he owned . , * 
and but for the Eashiight, his wife, his baby son 
and he would have lost their lives as well. 



2, "'My wife waked out of a sound sleep when 
the baby coughed, writes Mr* Sweetman, 
"and picked up our flashlight from a chair by 
the bed as she got up. In its bright beam 
smoke was curling under the bedroom doori 



3* "Quickly, we w rapped the baby in 
blankets and climbed out the window 
just as the room burst into llame. 



4, ^*$afe! But there we stood shivering in our night clothes 
watching everything else we owned burn up. 



5* "Not quite everything, how-ever. Fire- 
men found the flashlight still burning 
where my wife had dropped it in that 
flaming bedroom . , . and because it, and 
those Jresh DATED "Eveready^ batteries 
saved us from a living cremation, I shall 
treasure it all my life. 

(St&neJ} 



NATIONAL CARbON COMPANY, INC,, 30 EAST A^nd STREET, NEW YORK, N. Y. 
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Trick Photos and How to Make Them 

<CpntlHUfrd from page 4l4) 



shadow. Then the second exposure is 
madfij with the same timing you would 
give to an ordinary indoor picture. 

If the lower part of the man’s body is 
properly shaded^ he will appear to have no 
legs in the resulting picture. Control of 
the light calls for no special equipment; 
use a cardboard box, or hood of newspaper 
or cloth, to limit and direct the illumina- 
tion just where you want it. Proper action 
can heighten the effect of such a picture; 
for instance, let the man lift his arms m 
horror, and stare down toward his feet and 
legs (which in the picture, of course, will 
have vanished) » 

Ghost pictures are made by giving a full 
exposure for the room, and a short ex- 
posure for the “ghost,” someone wrapped 




Simplaat way to g^t distortion in f/icturos IS to 
shoot ot a Carvod mirror"^— /icre, tffl duto hoadUght 



in a white sheet. The short exposure keeps 
the image of the ghost thin, so that details 
of the room show through him. 

Giant-and-pygmy pictures are less easy, 
but still more interesting. Take a head- 
and-shoulder closeup picture for the 
‘*giant’*; then move the camera farther 
away from the subject until he shows up 
very small in the view finder, and make a 
second exposure for the **pygmy” image. 
Don^t forget to use a black background 
and focus properly for each distance. 

Such pictures are easiest to make with 
a camera that has a ground -glass back, on 
which subjects can be outlined with a wax 



crayon. Positions should be marked care- 
fully, so that the images will be placed 
properly in relation to each other. Many 
amateurs get good results with only a view 
finder on which to mark positions, but 
their results are largely luck. 

In aU double-exposure pictures, it is 
necessary to confine the light to the objects 
that are to show. If other objects are light- 
ed, they appear on the film and spoil the 
picture* 

Interesting combination pictures also can 
be made by the “cut-and-paste” method. 
Enlargements are made from several neg- 
atives, and parts are cut out and arranged 
together to make a different picture. For 
example, a small figure cut from a bath- 
ing-beach scene can be pasted on an en- 
larged picture of the kitchen sink, in such 
fashion that it appears to be taking a 
shower under the sink faucet. In the same 
manner, a tiny figure could be shown fish- 
ing in a teapot, or climbing the leg of an 
enormous chair* 

Such paste -up work must be done neat- 
ly, with special attention to the edges of 
the cutouts* When the combination pic- 
ture is completed, it can be copied with 
the camera, and prints made from the copy 
negative. A little careful retouching on 
the paste -up picture, with black, gray and 
white show-card color, will eliminate evi- 
dence of your trickery, and help give more 
realistic “feel” to the final copy prints. 

Distortion in home enlarging is intro- 
duced in two ways: by tilting the enlarger 
easel, or by curving the print paper* A 
variety of effects can be obtained in this 
fashion — fattenings, elongations, tapering 
^“dissolves,” ripples in features, and the 
like. If the easel is tilted sharply, it is nec- 
essary to stop down the enlarger lens to 
maintam sharp focus and to give shorter 
exposure to the end of the paper lifted 
nearest the lens* 



C[Our Bureau of Information keeps on file 
the names and addresses of makers of, and 
dealers in, all devices described in the 
pages of Popular Mechanics Magazine. We 
are glad to furnish this information to 
our readers upon request, accompanied by 
stamped, self-addressed envelope. 
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till you get a Barbasol Face” 

H ERE'S a liule test you can try on your- 
self, Let your mind dwell on the 
prettiest girl you know* Now look into 
the mirror and rub your hand over your 
cheeks and chin and jowls. 

If the skin feels supple and sofb if it 
looks smooth and youngish, yon emit bet 
it^S okeh by her, because ihat^s what any 
woman likes. 



But if the skin feels tight and rough- 
ened, if it looks a bit wriiikletl and 
oldish, then you^d belter change your 
shaving methods and get yourself a 
Barbaaol Face;. 

Fur Barbasol not only gives a cleaner, 
sweeter, quicker shave no matter how 
wiry the whiskers . . , its benelicjat oils 
soothe the skin, keep it from getting 
dry'. Light, coarse and rough. 

Try Barbasol fur just ten flays* On 
sale at all flruggisls, large tube, 25^; 
giant tube^ fuiiiily jar, 75^. Five 

scalpel-sharp Barbasol Blades, 15^. 
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of the Master Violin Maker 



(Cont inued froff i pa^e 37-?^ 

So when the soand engineer drew a bow 
across the open G-string of a violin and 
photogi’aphed the wave pattern produced 
on his oscillograph screen, he obtained a 
picture of the sound of that particular note 
on that particular instrument. The tone of 
the open G-string is produced by a fre- 
quency of 196 vibrations per second which 
is the * ‘fundamental.” But the wave pat- 
tern in the photograph was much more 
complicated than this fundamental. 

The sound man knew, however, that a 
vibrating body, such as the violin string+ 
sets up sympathetic vibrations in other 
bodies under certain conditions* These 
secondary vibrations, known as “harmon- 
ics” or “partials,” are multiples of the 
fundamental, or in this case, 392,598,784, 
etc., vibrations per second* The funda- 
mental vibration plus the secondary vi- 
brations or harmonics represents the 
sound which the ear hears* 

It was easy for the Investigator to de- 
duce from whence the harmonics came* 
They must come, he decided* from the 
body of the violin, from the lively spruce 
of the top and the heavier maple of the 
bottom, both of which had been set m mo- 
tion by the vibrations of the string. If this 
is correct, said the engineer, perhaps the 
distinctive quality of a violin is due pri- 
marily to the body which produces the 
harmonics. 

When a violin is played^ he reaLSOned* 
the fundamental note or frequency of the 
string sets up numerous harmonics in the 
body and the mixture of these harmonics 
determines the quality of the violin* The 
virtuoso plays the fundamental notes, but 
the violin provides the harmonics — which 
is why an old master like Stradivari left 
something of himself in each instrument 
he made* 

To determine the harmonic properties 
of a violin, it was necessary to analyze the 
wave pattern and find out how many har- 
monics were preisent and measure the am- 
plitude or loudness of each. Finding the 
length of the waves of the harmonics was 
easy, for their frequencies can be deter- 
mined by applying the laws of physics* 

But figuring the height of each curve to 
determine the amplitude or loudness of 
each harmonic was more difficult* It is 



I f X- o 

I * * / i 

possible to break down the complicated 

wave pattern into its individual harmonics 
by elaborate mathematical calculations, 
but the sound man found an easier way. 
He used a volume meter and a series of 
electronic filters which shut out all sound 
waves except the particular one desired- 
For example, if the apparatus were set for 
196 vibrations per second, the resulting 
oscillograph pattern showed only that fre- 
quency. Thus he measured the loudness 
of the fundamental and of each harmonic. 
All of them combined represented the 
sound heard by the ear. 

The same procedure was followed for 
each note on the four strings of any violin 
being tested. Thus, by breaking down the 
wave pattern of the violin into its simple 
components, the engineer was able to as- 
certain the exact amount of each compo- 
nent in the complete pattern. This analy- 
sis of violins by the old masters gave the 
engineer a starting point for designing in- 
struments of comparable quality. He had 
definite measurements of the sounds made 
by the rare instruments and a means of 
determining how near he came to dupli- 
cating the sounds. 

By changing the proportions of an ex^ 
perimental violin a trifle, by taking off a 
bit of wood here or leaving a hit there, or 
by moving the bridge and sound post 
about, he could alter the sound pattern of 
a violin until he approached the pattern of 
an instrument made by one of the masters. 

Of course, wood and varnish still en- 
tered into the problem, but even these 
could be checked by the visual sound- 
wave method since using a particular var- 
nish or wood will affect the w'ave pattern 
of the instrument. 

While the solution of these problems has 
enabled modem man to make violins 
whose tonal qualities approach those of the 
old masters, and to measure just how near 
they come to such standards, there remains 
one riddle which has not been answered. 

Did Stradivari and the other old masters 
arrive at their remarkable results by ap- 
plying acoustical principles, or did they 
simply use a tedious process of trial and 
error, coupled with intuition and a highly 
developed sense of hearing? How they 
worked to produce their magnificent in- 
struments is still a mystery, but science 
has now explained why they achieved 
their results. 
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that Save Lives 



{Continued fram 3&7]l‘ 

minute after being fired electrically from 
a device attached to the structure of the 
plane. Other smaller flares of 110^000 can- 
dlepower, each burning for about one and 
one -half minutes, come three in a nest 
which is attached to the plane, and they 
also can be fired electrically. Ordinarily, 
the pilot is provided with smaller flares 
that are fired from a pistol similar to the 
marine Very light pistol, but the air pistols 
are made so they can be handled by a man 
^vearing gloves. 

For work over water, an air- light has 
been made which operates much like the 
water-light. Thrown overboard it ignites 
on the water and floats. It is used for mak- 
ing landings on water. 

Smaller parachute flares that can be 
fired from the hand after a friction surface 
is rubbed against a primer surface, emit a 
red smoke, and are used by Arctic explor- 
ers to ascertain wind directions. 

In military work, the flare reaches its 
highest degree of perfection, for here ac- 
tual cost is secondary to other factors. The 
most important type is the red or green 
star, three of which are attached to an as- 
bestos string, suspended from a parachute. 
The U* S, army fires this signal from a dis- 
charger attached to a rifle. The navy 
launches it from a submarine by means of 
compressed air. It is buoyant, and as it 
roaches the surface, a grenade is shot in 
the air, releasing a parachute bearing a 
chain of three red or green stars. 

Tlie army has perfected a bomb for aeri- 
al photography at night. The light is so 
intense that it approximates daylight for a 
fraction of a second and makes night aerial 
photography possible to a degree of detail 
almost impossible in daylight. 

In all practical fireworks, three chemical 
elements play an important role. Red 
comes from strontium salts, principally the 
nitrate; green from barium salts* and in- 
tense white from magnesium powder. Lith- 
ium carbonate Is sometimes used to give a 
better red, but it is expensive and finds its 
widest use in mLlitai*y flares. Yellow is 
obtained by the addition of sodium salts. 



CSend return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine. 



Barnyard Wizards oithe Films 

(Continued from page 3^95> 

tiger fur and some wire. The spear is fas- 
tened to the fur belt^ which is placed 
around the big cat^s middle* To the handle 
of the spear is affixed the invisible wire. 
The tiger is commanded to lie down so the 
spear appears to be protruding from its 
side. For an instant the animal lies in this 
position, then gets up as the camera is 
turning. The trainer jerks the wire and 
the spear flies out. When these shots are 




Whtn mocj/c script ettUt for d xeafi 

Curiey is ready and waiting 

reversed in the cutting room, it appears 
that the tiger was dropped by the spear. 

Of the group who supply ordinary birds 
and livestock for screen purposes Lionel 
Comport is dean. The studios spend $250,- 
000 annually on bird and animal rentals 
and he gets a big chunk of the business in 
his field. Twenty-seven years ago, Com- 
port was a dairyman but when producers 
kept renting his cattle for pictures, he de- 
cided to go into the husiness. The barn 
that once housed a herd of Holsteins and 
Jerseys is now filled with a collection of 
animals the average farmer wouldn’t keep 
ten minutes. Out of one manger eats a 

(Continved to ptkge laoA) 




"BY THE AC METHOD" 

Saves mu c/i more than it costs 



If ^ou have driven your car 4,000 miles without 
having the spark plugs cleaned, those plugs may 
be wasting as much as 10% of the gas you buy. 
"Flowmeter” road tests, observed and verified 
hy the University of Michigan Oepartment of 
Engineering Research, have established this waste 
as fact. 



The explanation b the little known 
dirty, wom^ or oxide-coated 
plugs misfire often enough 
to produce this fuel waste. 

Oeaning costs 5c a plug* Y ou 
know how much gas you buy. 

It is easy, and very much 
worth-while, to calculate how 
much you ^11 save by having 
your plugs cleaned, "by the AC 
Method,” every 4,000 miles. 
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Headache 
Sour Stomacli 
Discomfort after Meals 
Muscular Aches and Pains 

Whsn you dfmko sparkling gln^s 
cf A I ka -Seltzer its ancaigeiTc prop- 
erties promplly relieve the peln 
and diicDinfart; then, because 
Alkq-Seltzer Ti such on efficient 
oFkoiizerr it also helps overcome 
the excess ocid condition so often 
associoted with these comimcn oih 
menfi.Try Alka-Seltzer— you^ll tike 
Iti pleasant, refreshing taste and 
you'll HkethequickreMefit brings, 

AT ALL DRUG STORES 
30c and 60c packages 

Sold by the Glass at 
Alt Drug Store f^ountairts 
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walt2:ing mule and a billy goat skilled in 
‘^pulling his punches** when butting an 
actor; in other stalls are pack burros, a 
ridiculously sway -backed horse, a cow 
ready to be saddled and ridden, and an- 
other which will sit down, kick or moo 
on order. 

His fowls and animals are schooled in 
the demands of the screen and are quite 
at home amid the e^tcitement, lights, and 
cameras of the sound stages, an important 
consideration with the studios. Excitable 
or inexperienced animals would cause un- 
necessary delays, and time losses in pic- 
ture-making mean extra expense. Fifty 
dollars a day is Comport^s charge for a 
typical barnyard scene — a cow, two mon- 
grel dogs, forty chickens, a few ducks and 
a horse. The trick mule is a $25 a day 
star; goats, $7*50 to $15, depending on their 
skill in butting, and the same wage scale 
is asked for trained sheep, ducks, raccoons 
and other small animals. 

Of all the educated bovines he has 
trained, none in his estimation can com- 
pare with Whitey, a twenty-four-year old 
cow, who has earned about $12,000 during 
the fifteen years she has been in pictures. 
Sway -backed horses on the screen are 
productive of sure-fire laughs and they*re 
always in demand. Comport has had sev- 
en, the current one, Barney^ having been 
purchased for $35, which is less than his 
daily wage when he*s working. This train- 
er's success is due to the fact he can train 
anything* The pig is the easiest animal to 
handle, he has found; the cat, the most 
contrary if not the dumbest. Comport's 
secret lies in acquainting an animal with 
a certain routine by easy stages but he 
has, in addition, a whole batch of tricks 
like putting a few grains of corn in the cuff 
of an actor's trouser leg to get a chicken 
to follow him or making a cow moo by 
taking her calf away. 

For a sequence in a mystery film, the 
animal wizard was asked to dig up fifty 
bats* This necessitated a drive deep into 
the desert country. During southern Cal- 
ifornia's rainy season he received an order 
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Stephenson Laboratory,! Back nay, Boston, Mass, 



for an army of red ants to be used in a tor- 
ture scene* He traveled 385 miles and 
spent $18.85 before he delivered the Jar of 
ants. They w^ere not used after all. 

Probably his most unusual request was 
for cockroaches* He telephoned an exter- 



minating company and after making a few 
stops with one of their agents obtained the 
necessary number. He placed them in a 
glass case but found only half the original 
number there the following morning. They 
were cannibalistic and he had to keep the 
remainder in individual containers until 
the scene was completed. 

Every day^ the Paramount property chief 
receives letters from pet owners, from a 
lumberjack in Washington who has a pet 
moose; an Iowa farm hand with a dancing 
pig, or a Brooklyn wddow whose canary 
can turn a somersault — all are ready to 
come to Hollywood, All the letters are 
filed in Pierce's card index because he 
never knows what is likely to find its way 
into a moving-picture script. 

u‘J'7'5 

The Miracle Men of Radio 

(Continued frgm pajge 405) 

vigilantes signals an SOS on a special tel- 
ephone circuit, which connects five vital 
points in the studio control system. Im- 
mediately five men answer the phone, and 
within a space of seconds one of these five 
can state positively where the trouble lies. 
Ordinarily, fast foot -work will not bring a 
dead network to life, but fast thinking will* 
The procedure in most cases is to “patch'^ 
or reroute the program around the defec- 
tive link, which takes but a few seconds of 
phone work. Then an emergency crew 
makes repairs* 

Vigilance at the controls of the broad- 
casting engine has prevented many a pro- 
gram from going haywire. When multiple 
pickups are necessary for a program — that 
is, when several remote points are joined — 
the switching from one place to another is 
made by the master control supervisor* 
He waits for a cue from a speaker or an- 
nouncer, but if this cue fails to arrive pre- 
cisely, he must make the switch on his own 
initiative. Little does the army of listen- 
ers suspect that the smooth running of 
multiple-pickup programs depends upon 
.such swift decisions. 

The master control is the funnel through 
which everything passes before it is re- 
leased for nation -whde distribution. Nine- 
ty per cent of the time the master control 
men appear to have absolutely no cares or 
headaches. They merely relax and listen 
to the best programs. In terms of super- 

(CanCinfiefl to IZ^A) 






Costs but a few cents to use 
— a bottle lasts for inonths 



I S YOUR HAIR diflicult to keep in place? Does 
it lack natural gloss and lustre? It is ver>^ easy 
to give it that rich, glossy and orderly ap|>ear- 
ance so essential to welhgroomed boys. 

Just rub a little Clostora through your hair 
once or twice a week — 'Or after shampooing, and 
your hair will then stay, each day* just as you 
comb it, Glostora gives your hair that natural, 
5- rich, well-groomed effect, 

instead of leaving it stiff 
and artificial looking 
as waxy pastes and 
creams do* 

Try it! A large bottle of 
Glostora costs but a trifle 
at any drug store. 
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slutlg*-^ other harmful 
With Puroiator, you know your oil is 
clean because you see it's dear* When 
the oil on the measurlntt stick no longer 
shows clear^ then you know It^s time for 
Pnrolator servicing — easy and inex- 
pensive^ Motor Improvements, Inc;, 
Newark, New Jersey. 
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efficiency, that is as the supervisors want 
it to be. When things run smoothly, the 
meri have little to do but press a few but- 
tons now and then, but when things go 
wTong, they must act swiftly* 

In England and on the continent a few^ 
minutes^ delay between programs causes 
no annoyance, but in America, super- 
precision is necessary because many sta- 
tions are linked to a single network. Un- 
less programs are switched on time, there 
is utter chaos* One minute*s delay may 
mean that the outlying stations lose an 
opening announcement. An advertiser 
hearing of this applies for a rebate, and the 
broadcaster must pay it. Rebates are quite 
rare, but they would be common were it 
^ nqt fhr the present system of synchroniz- 
ing timei 'The hundreds of electric clocks 
in Radio City are checked twice daily by 
men who carry a master chronometer. 
Twice daily also, when the U, S. Naval 
Observatory broadcasts correct time, the 
master clock is synchronized with the 
movements of heavenly bodies. 

Outside the studios and transmitter sta- 
tion, NBC maintains a force of vigilantes 
who operate the mobile unit, a broadcast- 
ing station on wheels, which frequently 
takes them to danger zones such as floods, 
earthquakes, fires, and other major disas- 
ters. L.ast year these minute-men were 
assigned to the Youngstown flood district, 
where they lived on a railroad flatcar for 
several days, and frequently broadcast 
news and warnings w’hile standing knee- 
deep in water* For days they had no lights, 
and little food or drinking water. 

When land communication failed, they 
loaded a portable transmitter on an air 
transport and broadcast an eye-witness 
account of what was happening in the 
flood zone, besides performing mercy mis- 
sions such as directing rescue craft and 
Red Cross workers to refugees. 

That fine old theater motto, *‘The show 
■^ust go on!" applies with equal force to 
the radio vigilantes who serve the public 
interest behind the scenes* 



flPopular Mechanics Magazine can furnish 
the name and address of the maker of, or 
dealer in, any article described in its pages. 
If you wish this information, write to the 
Bureau of Information, inclosing a stamped, 
self-addressed envelope. 




Mystery Tie Between Sun and Life 

(Continued from p age 3S1> 

may have with energy furnished to plants 
by the sun. It has been shown that light 
is necessary for forming chlorophyll since 
plants growm in darkness have none of it. 

A side road in this research is concerned 
with learning how to preserve green leaves 
so the best use can be made of the many 
food substances they contain. Preservation 
of chlorophyll is important from a stand- 
point of human and animal food. Dairy 
feeds j which strongly affect human healths 
have received particular attention. 

It has been found, for example, that al^ 
falfa cut and brought into shelter immedi- 
ately and dried ai’tificially by blowing hot 
air through it, retains at least four times 
as much animal food value as field-cured 
hay, A still better method for preserving 
chlorophyll and related food substances is 
treating the hay with Dry Ice in an air- 
tight silo. This ‘'cooks^' the green leaf by 
forming gaseous carbon dioxide which acts 
as a preservative for many valuable foods 
ordinarily lost. 

The manner in which chlorophyll influ- 
ences flesh cells is also being studied. It is 
now known that chlorophyll, broken down 
into more simple substances, is present in 
the walls of the stomach and bile. In such 
a condition it is closely related to our own 
red-blood pigments. When fed experi- 
mentally to rats, it stimulated the forma- 
tion of red-blood cells and pigments. 

But there remains the puzzling truth 
that chlorophyli, as it exists in a plant, is 
not the same as chlorophyll in a test tube. 
Actually the gi'een-leaf substance of plants 
is dissolved in a stiU unknowm solvent, 
seemingly a wax or resin. Further, the 
chlorophyll seems to be created by a proc- 
ess of oxidation. 

The study of chlorophyll is of particular 
importance to the auto and airplane in- 
dustries because the hope of improving 
auto and plane motors is dependent upon 
improvements in fuels. Ethyl fluid has 
been a basic factor in engine progress be- 
cause elimination of “knock’’ increases 
the efficiency and reliability of engines 
and adding lead tetraethyl to gasoline has 
enabled engine designers to increase the 
compression of motors so more power can 
be realized from the same quantity of fuel. 

^Continued to pag« I2SA) 





SMQOrH.ON 



Smqoth-On 



SM&OTH ON 



j^tOOTH 



.. w, jnrp 



ON 



Smo-dth-On 



SAVE MUCH MONEY 

ON AUTO REPAIRS 

With Smooth-On No. 1 you can 
make the following repairs easily, 
fpiickjy and usually at almost 
no expense. 

STOP LEAKS 

of imf-cr from a frozen, punctured or 
corroded railiator (notTiing put in^ 
siile), from a cracked engine jacket 
or from a loose hose connection; 
of liiirricfint from a cracked crank, 
fjcftr or difTcrential case or Ijad 
joint; of gasoline from tank or line 
joint; of ex^ny/tist fumc« from mani- 
fold, mij filer or heater connections. 



MAKE LOOSE PARTS TIGHT 

Smooih-On No. I makes solid connections— keeps 
lubricator term in ala, grease cups, hub caps and 
mitg from backing or dropping off; tightens loose 
fenders, lamp, tire and license 
plate carriers; makes screws stay 
tight in hinges, locks, robe anrl 
foot rails, window and dash 
mouldings; tightens loose sji^ring 
bushinjip to prevent wear and 
.squeaking. A bolt with Smoot h- 
On No. 1 under head and nut 
washers makes a strong re pla ce- 
ment for a weakened rivet. 

Smoot h-Xln No* 1 metallises 
quieidy, bolds perfectly on any 
metal and is proof against 
vibration and heat* Anyone can 
get thoroughly satisfactory 
results by folloAving the illus- 
trated directions in the free 
repair booklet* 

for your copy, ftrtd 
Sitiocuh’On No. 1 lu 7-oa., 1-lb. fir 
*^lb. cftn from your liarciwatf! Pturp 
or if necessary from iin tliripct. 



iOoitwM SMOOTH'OH 




Writ* for 



FREE BOOK 




SM007'Er-0N MFG. CO,* 37 

574 Com mu n Ipaw Ave., Jerseiy Cliy, N, J, 

I'least? tbe free Smooth-On Hepair Book. 





A44rc-‘<i^ . 



B-:SH 




• When you stay at Hotel Cleveland your red- 
cap takes you from train to hotel lobby in a 
moment^ ’w.'ithout going outHof-<loors. No tiine 
wasted, no discomforts tio taxi fare. 

x\nd at Hotel Cleveland, all the city is at your 
doorstep. All hve buildings of the Terminal 
development under the same roof; stores and 
office buildings to the cast; government build- 
ings north; wholesale district west, industrial 
plants south. And comfort, friendliness, wck 
come, at home — in your room and all about you in 





OonWtivey/RONC 

How oft<-n have you found 
youriself ou tho vrronjf 
road? You know how an- 
noylu^ It la to 
your way you are in 

a hurry. The HuH Auto 

Coni|ia!Eq HticnTS |hq ejlrectlctn oF KavJnf 

yuo DiiJcd. anJ Onij $-.^5 it 

TOUT dealer. Tv,o-ple« JJ.135. WfMij for 

circular, 

OMro 



HOTEL A3. , 
CLEUEifnND/ 

Vci^Uiriy 



vw4vi 



1.S0 




i n ry* OfVfO 

WO^ MLUL^ hMri-bSH 
Chilli, lii^- 

boali, Aachen. 1 ^. S)wHnf| 
MlbHC. CNg-nv *»qiil«,5p*% 
tig ping. Ct-I*'** 

<Pl4ni 

-bM 'h' ‘•^ hTi w. W 

ma. loauit I WH1 twiMT. ac 

M WAlf ItM t'THH'. HifU fniii 





JliI-PVgfiOS£ 

MOTO-TOOL 



Eiftryonp Who wmrti with 
tiumc, aTwp, 

uw Iht ¥lflpicnt> p-ttrac. 
*i MotO'Tool to prfVMitaurr.Gfin'ai, 
drill B, nnits earvoa, polish^* *u 
Tnnt«rl£lfi. Chuck usea maJiy Kmia. 
You rio In seoociclB Jpbs thHt 
require houra of hiinl, hju*t 
work. -HAfe, (.hnunaTidA 
uAe 4 . Two Ane tncHlela. 

No. 1 wclifhai A 
oLout ao.QOO r-O-nt. No 
i weighs 13 ox.— 

Ahont iBnOOO T.p.m, 

Order on lO-Uay 
money hach trial, 
cKT Krnd for trw 
lioohicT. 

DtcibkI Mf|. Cispiiry 
2K3J CT., JtwdH, 



CO MPLETE ELECTRIC PLANTS 




ho Cy l*"t>r lartns» cikjpps. tuit* 
xlTuctlan Jobs* Oi^rralt radiuy. 
wjicr system^, ill ippliancrs 
New niodris, lo 5000 wstti. 
h, 12 , AntJ 1 10 voll LtC 
Models S?? $*} and Uv Also 
rrnTibinaliDn A.C -D.C. uiult 
ShlpTvtl cr mploie, re^dy to rtm. 

Writr for deUlU. 

D. W. ONAN Jk SONS 
lOS.'t koyat^iciTi .\ve 
WinJieS|was MiiihexotP 



S13.95 



Fu4l 



MICROMETERS 

plerTe Fsetr In \e1vct lined leather eiteh 
Eiptelail prlCL', Only 5 I 

tVeciRlon nn^ieFiiiiLHl aci cjiic- th nu jULiwnhe, irp 
Irr 4'' c>utMi:tc and a-'f.i"' IlLStdt n]rJ.sun^' 
nryiiia* Cruerfin.lt.'i.*^] afrcLirato, lo rL'A'I 

Li n i.i siljiihi:. Sd[.lfir:ijeUoji p unm -nij-'Pri (,>r 
mnhny lurk.. 

TliEe Jb y?ur opport Lunl tn firuti ono At 4 
jpRrE UnTpiiirt FrlcO if you act KtilpiMMl 

lirepald. on receipt of rrciiir.uinrf>. chi. 
C.O.Ij. SlifprocFtiB, £i?n<] depoisll of $S.DQ. 

MICRO PRODUCTS, G£9 E. JsKsrMn Ave., Detroit, Mtoh, 








PHOTO 



L rttf* 

r 

Ijdclss Camera Li 

*■ IT# w. WAOishH St.dHceacO.n 



lU.. 




1 b F^oitanarty rmr WMiyt 
gWflliiMe Mer tmii 

DILAlieCMlHrC 



y rmr BciHiyT l>e nn meT • 
□Diloeis ■! bamT M aka PHIITD 



mAliLbfq Mil 

riTiiMaill' aod elbcfi, 
Yaijf- So ruh abd Iraa. TliA IdeaE Phtrio 
£a1arnr it AUTOMATIC* Nor aiperlnrie ra- 
bidpt^. Alaa CDPI ES say pfelnn. COPB- 

fLETE, iBisfEallax olr^iilar PpREC. 



WEAa.4. tu ChI WkOtwiC, HBBTYarhClCv 




ANV 

Size 



FREE BOOKLET OH FILES TTT 

“A Fifo For £vejry Furpose"^ Kivoa LnstnJOtioilS tin 
use and caye pf mariy kinds of — ■ '28 pagH, pro- 

fu^ly illustrated. Write NicholaOn Kile C p., jyOLfa 

22 Acorn St., Providcucc, R* I-. U* S. A. 




CATCH riSHl 

tab. C 11 I 41 II 4 , iniukTa. 
irich rttT fnldinj inlTanii 
StacT Wlna Trapf. Cn*r Pat- 
a htl Lnvtf Hv4ba arv an. ronatruefAil ifaal a fill oIv iUrlil- 

ceL etill E>a |hti h>it ll|# itfiw hwk T*ar|*fi>i down atid xrta it hold that, 
'lutiila Pur'i a ff.r Jilir n'rl|« (ijnr de«TipCh™ catAlcjE i f Traijt*. lE<M>k.e. 

MxM-' hL. ^ Waltohn SuDolv Cd.. 3HPB Juniata lb. St. Lwla, Ma. 




j^Print TTaur Own 

-A ..-Li 3 Ciinla. rtjvl iemp-rv. rirniiln.T«*. lajm. tnl-Mtlft Aii varlli;iiHF atA 



Ciinla, rtjuicmprv, rirniilBT*. fans, Tal'-elp, ad verll&ina. tt* 
f^Bvo money, ^rlnt for Othan; Bla PntlUs: rjiay nilro 
#*nt- Will iti) Bitpiijlar Rsle«t Pttnc.lna Ipkfl t^apraviiiB. Jim nr oiitfil 
Tfl. tiiitrl#' tl? oiiel 111 ^ ?LeBil fur fr^^- i^ticLiia’ «JI d’^.aEa. 

MttStV FBtxfElf, F-?7r HEfflPEN. COHN. 




AGENTS S. SIGN LEHERS 

For Store FrtmiA acd OJnre wtodowa. Anyone can nut 
lih^zu DD. Free saiaples. Liberal Offer to general agenla. 
METALLIC LETTER CO,, UB N. Clark St, . QM«mu« 



TD A 1 I riv BUILDERS BUYERS OWNERS 



I nttiLtn Smd 25d ftirr ihij Bi# Book Toddy 




BBBu!J[uJ.|jf Brlutri Mbd Idinirakadl Trail*'. Rue; 

a^arfd Cat 

Trailn' Farta aad Squirfntnl al kvtvt P'uw. Evt^yihuu: frean 



Orat 1M 
cfatkAa aad 1d«H4 



WlltaLl tcL H. 1 I 

ThAiueH 



■.tijax ibDW* craatsaL IIbIi aI 

il ■ 



dn. htiih 3Ar ttHlay. hOkJtiTclv EdamaMdl 

fUlVLY COw Obi 4U-A WAUMU, WIS. 





aUlLD IT YOURSELF 



The Jim D’dnd'y Cnhin Crufan" 

TTia thn.1 hn* atftrrfhika, Cli^! TtwuBr. 

t4- build in a.ay iku wiifa my -HEnpllbH ukd 

Jnrtruclkini“ 31 -UQi d>all]hP bBI todl»¥ I* 

JIM DAN0Y lot lei-A WJIUSA0, W18. 



W'fteti writinif plcai£ ttrcnfit^n Papular Mrckawicit 














1(3111 O' OAVXXVX1 



(Cantlnu«d frcm pas* 123A) 

Basically, gasoline is a product of chlo- 
rophylL It is a hydrogen- carbon mixture 
compound and both these elements are 
apparent in green leaf* Chemical engineers 
are now studying engine fuels from a 
standpoint of molecule structure* They 
find that atoms of hydrogen and carbon 
can be arranged in many different pat- 
terns and that the actual value of a fuel 
largely depends upon the design, of its 
molecule* 

In general, the gasoline molecules with 
long chains of carbon atoms cause motor 
knocks, the longer the chain the worse the 
knock* The best motor fuels, as a rule, are 
those made of “round molecules,” that is, 
with the same number of hydrogen and ^ 
carbon atoms squeezed most closely to- 
gether* The great challenge is to find an 
efficient means for producing round mole- 
cules. It is now possible to change the 
shape of fuel molecules though the process 
is still costly and complex* Many scien- 
tists are convinced that a new technique 
of shaping fuel molecules for maximum 
efficiency depends largely or entirely upon 
a better understanding of green leaf. 

Thus the answer to the question, “Why , 
are leaves and grass green?” may mean 
longer life, better health, absolute con- 
servation of natural resources, a reduction ^ 
in living costs, a rise in standards of living 
and a new era of power and energy in 
which an auto might average 200 miles to ^ 
the gallon and a plane might span the * 
earth without refueling. 

[4 C 

speed Races for Amateur Drivers i 

(Cowfinufd from pag* 341 > 



disqualified and must compete with cars 
of the next highest class. Races are divided 
into heats of four cars each. 

Drivers try many ingenious ways of get- 
ting more speed* One owner used butane 
gas for fuel while another hooked up a 
belt -driven supercharger* Some design 
and build their own carburetors while oth- 
ers experiment with special combustion 
chambers* 

Every race has its engine casualties. 
Some owners do not even get their cars 
started when their turns come* Cracked 
heads and crankshafts, blown head gas- 
kets, broken pistons and connecting rods 

f Continued to pag'e t 2 CA) 
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(Continued from l^SAl 

and burned bearings are the most common 
failures. Most drivers remove generator 
and starter before the races and the cars 
are started by pushing and towing. 

Aside from tuning up his engine to de- 
liver perhaps twice the revolutions per 
minute it was intended to give^ the owner 
of a stock roadster prepares for the time 
trials by stripping his car of evei"y unnec- 
essary piece of equipment. Fenders ^ head- 
lights, horns, bumpers, windshield, spare 
tire, and splash pan all come off. He bal- 
ances the w'heels, and removes the fan belt 
or trims dowm the fan blades to half their 
original size. Springs are bent down to 
give the car a lower center of gravity. He 
substitutes an open “tail pipe” for the muf- 
Her. A manual fuel pump is almost a ne- 
cessity for keeping the carburetor supplied. 

The modified roadsters are hybrid speed- 
sters assembled from half a dozen makes 
of automobiles* Don Miller^s car, which 
has been clocked at 120 miles per hour, has 
a 1925 Star frame because it is light and 
easy to cut down, a 1929 Chrysler front 
axle because of its strong tubular design, 
.1928 Whippet front springs because of their 
shortness, a 1924 Franklin steering assem- 
bly for ease in steering, and a cut-down 
Auburn radiator. The transverse rear 
springs, axle, and rear-end gears are from 
j,aJ.930 Fori The body is part of the body 
\iPa 1925 Model T, cut down and short- 
ened. The clutch, gears, and block are 
from a Model A Ford, the first and reverse 
gears having been removed from the trans- 
mission to reduce drag, and the flywheel is 
cut ^ down to eight inches in diameter. 
Changes in the engine include overhead 
valves in a special high -compression rac* 
ing head, a Jblgh-speiFd“'Camfiliaft g^ound 
for racing, and racing types of pistons, car- 
buretors, and ignition. Special alloy is 
used in the bearings* The car has two- 
wheel Ford brakes and a six -gallon fuel 
tank behind the driver* The wheel base is 
ninety-six inches. 

Not counting labor, this car cost about 
$260, of which $85 was spent on the chassis 
and $175 on the engine. Other cars range 
all the way from $75 to $500. 

Some of the best modified roadsters have 
competed In dirt-track races* Likewise, 
some of the best midget and dirt -track 
drivers got their start in these neighbor- 
hood speed clubs* 
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Manicuring the Diesels 

(ContLiiued from page 36-3) 



engine spins a generator which supplies 
current for two traction motors on one of 
the wheel trucks* Each engine also oper- 
ates a five -kilowatt auxiliary generator for 
charging the starting batteries, an exciter 
generator which supplies current for the 
main field of the big generator, drives a 




Sfrifbbins front of sir6amlintr with a mijctifr« of 
jffcajTi and toap 



centrifugal blower that supplies air for 
cooling the traction motors, and operates 
an air compressor that maintains pressure 
on the air-brake system. Coupled behind 
the locomotive is an additional power plant 
identical with the front one* 

The power combination provides 3,600 
horsepower but the train requires less ef- 
fort to drive than an automobile. Virtually 
everything operates automatically and the 
controls in the cab perform multiple du- 
ties, reducing the burden on the engineer. 
The controls lead to a high-voltage con- 
trol cabinet in the engine room where they 
operate a small compressed-air engine 
which moves the automatic grouping 
switches, the reversing switches, and 
where protective relays such as the wheei- 
slip relay and the current-limit relay are 
located. 

Each power car contains an electrically 
operated steam boiler for the train^s air- 
conditioning system. The boiler is an ex- 
ample of efficient self -operation. A con- 
tinuous 10^000- volt arc combusts the flow 



of vaporized fuel oil, and an electric eye 
focused on the flame rings an alarm if any- 
thing goes wrong. It takes only seven min- 
utes to raise 200 pounds of steam from a 
cold start, and the boiler maintains a de- 
sired steam pressure after it has been 
started. 

Among the safety devices are the ^^dead 
man control” foot pedal that stops the 
train if the engineer removes his foot, and 
the train control pickup, an electrical in- 
duction device that responds to a flow of 
current in the rails, warning the engineer 
by a system of colored lights of track con- 
ditions and signals ahead, blowing a warn- 
ing whistle when the yellow caution light 
or the red danger light at the engineer’s 
elbow flicks on, and bringing the train to 
a stop after a fifteen -second interval if the 
engineer fails to slacken speed. An over- 
heated journal will explode a strong stench 
bomb in each wheel journal box, warning 
the -crew by the odor of an impending 
*^hot box.” 

Ox'dinary steam locomotives average 
12,000 miles per month but the M-2 has 
averaged more than 20,000 miles per 
month. The streamliners now make round 
trips of about 4,500 miles every week, loaf- 
ing in the yards between runs because 
train schedules can*t yet take full advan- 
j tage of the new speedsters. 

While the power cars are getting the at- 
tention of the roundhouse crew, the pas- 
senger coaches are given just as thorough 
inspection in the coach yard. The single 
cars one at a time go over an inspection pit 
where rolling gear, couplers, and vesti- 
bules are examined* Passenger compart- 
ments are scrubbed and polished and the 
air-conditioning apparatus is inspected. 
Lubi’^ication alone requires a special crew, 
since there are 122 automobile -type grease 
fittings on each car, as well as eight jour- 
nal-box fittings, to be serviced. 

Finally, when the locomotive and its 
power unit have picked up the rest of the 
train, come the check-up tests. The steam 
system, air-conditioning, plumbing, wiring, 
and air-brake systems are given operating 
tests to make certain everything works 
properly. Then the streamliner is ready 
for another trip two-thirds of the way 
across the continent. 



IMPORTANT NEWS 

about POWER TOOLS 



• Every man interested in modem mot nr-fJ riven 
tools for the home shop and small shops, for build- 
ing or industrial use^ will want to know all about 
the sensational new Delta tool soon to be announced. 
For seven years Delta engineers have been working 
on this new devclopmciiL The result has been a 
motor-driven tool so rrvolittiotmry in desigrtt so 
baskally improved over anything hitherto available, 
that it is considered Delta's greatest contribution to 
the poiver tool field. The full ator>’ of this remarkable 
new tool is so comprehensive that it cannot be given 
on a small circular or a few catalog pages. A special 
booklet is being prepared that will be sent free to nil 
those who are interested. Send for this booklet today. 
It will be mailed with the new Delta Catalog. 
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win be off the press shortly. It will contain the latest 
up-to-the-minute listings of the complete Delta line of Drill 
Presses, Saws, Sanders, Jointers, Shai>crs, Grinders and acces- 
sories — with all the new improvements and rcfincmcnits and 
information about the newest tool accessories^ 

Delta “Quality" tools are recognised Ihe world over for their 
built-in value, dependable performance, for their rugged, 
accurate construction. From the smallest of home shops to 
huge industrial plants. Delta tools have established themselves 
as low-cost time and labor savers. Don“t miss the latest tool 
news in the 1939 Delta catalog. 
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Electric Fence Controller 

{Continued from page 419) 

denser introduces the time -delay action^ 
the relays making 40 contacts a minute; on 
each contact the high-voltage surge lasts 
about 14o of a second* The neon bulb in- 
cluded in the circuit will glow if the equip- 
ment is operating correctly* There will be 
no glow if the fence is shorted. Should any 
part fail to operate, no voltage will be 
present on the fence. A list of all materials 
used in the original model, and additional 
operating data, can be obtained from Pop- 
ular Mechanics Magazine, radio depart- 
ment, without charge* The blueprint num- 
ber is R-257. 

Photos Figs, 2-A, 2-B and 2-C show va- 
rious views of the completed unit which 
may be operated inside a building^ or out- 
side if weatherproofed. The schematic dia- 




gram appears in Fig. 3; Figs. 4 and 5 show 
suggested fence and gale details. The 
4 -point barb wire is strung on porcelain 
knoh insulators which may be mounted 
either on wood or metal posts. A short 
length of broomstick or a large wooden 
handle from a kettle will provide an insu- 
lated hand grip for the gate* A piece of 
stiff wire is run through the handle and 
terminates in a hook as indicated in Fig. 5. 
If the builder prefers to use an ordinary 
wood gate, the fence wire can be continued 
by burying a sufficient length of insulated* 
lead-covered wire several inches under 
ground as indicated by the dotted line. All 
fence posts may be of light material and 
widely spaced. The external ground lead 
should be connected to a 5-ft. metal rod 
driven into moist ground. 

The switch terminal setting No* 1 should 
be used for moist and average conditions; 
while terminal No. 2 will give a greater 













Compare With Any ^15 

Don't leE tbe price fool you! This isn't a "candid -type” 
camera^ but ^ "candid." chat's fast, cfheient and 

ECONOMICaLh. Check the fearuresy and you'll under- 
stand s^'hy the new will £ive sharp, 
clear negatives that make true enlarge- 
ments. Glance at the IE lustration— notice 
its sleek, streamlined body design. 

If you're worried about the upkeep, 
here's some real news— Nttrs! The IRIS 
is the only candid camera that can use 
the economical superfasr UniveX 1 5 c 
Ultrai^n Film Roll. So inexpensive that 
everyone can now alinrd to operate — as 
well a$ to owrr— a candid camera! 

FREE BOOKLET See the sensational 



FEATURES: LEWS— f' 73 , earrt^ftd . 
SHUTTER— Tom# ^ptt 4 u tnttantane<fm tim* and buth, 
Iris diaphragm with fenvr steps, /r7.9, II, 16 , 22 , 
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ittil C 6 tiapsiiiit nieurit, 'methanifiB insnrfS 

n<eifjratr Prevhien tapU tfUmty CASE 

^Ithi^ed back jer ^nick loading, CsntparfmeHt for carrying txtra film rvUt 
VIEW FINDER— precision iype with minimum paraiiax error* PICTURE 
X 1 Uses jail Uttrapau six exposure jilm roll, retaitins at 



new UniveX iris at your dealer's today » 
or send for illustrated Booklet 74 . Uni- 
versa J Camera Corp,, New York, N, Y. 
[Prices Higher Quiside o/U. S> d.) 
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IRIS Eveready Camera Case 

This sturdy, handsome case permits user to awing camera 
into insrant action. Handsome, rich brown grained fin- 
ish. Ecjuipped with top grain cowhide shoulder and hand 
strap combination. 5u^e lined for complete lens and 
Camera protect i on. Water proof and du st proof. ^2 

Showing Case Open and Ready for Action 
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OWN A ROYAL PORTABLE OWN 
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the AUTO-GUDE Thrill Ride 
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rilarUnir. aConpilRE caay. miles to 
thr aallon, acLually rhea.fi^r lltGII 

ahoc-leainpr! GreaL for pleMHioro. to 
hiifl fiTjiw factory, olTIrc, 
kuuy to rido— and Jiark, llulJt Extra 
Hu'pgrdl 



3 GREAT MODELS 



K Airi-PA-C— ‘wilh hja mrriET. 
I'of ihLn'iirML. aJi^|1|i|bp, rU>. 
‘SlRlE-ltAlT — nU-aChM tni ■tni*i|' 
Uiuditls ALaLca a, wlioH luiil. 

Ufllt'Tr See rciiT do«ler wt 
Y* iY-i a t s^Lifd 1^1 Ifuuli! 



DEALERS: 



t/>ok Into liiln ims 
finnWitig markiaL. Cc 



THt CUSHMAN MOTOA WORKS, DdfiL P-fl. Lineal#, Webr 





START AT HOME 

Mcrc'H yuur rhanHir— a mi'mifv-mBkl.njr 

trujiLiJc^a of yuo r oivii. Tuns notaiocK Intel 
caah by mahirnE new Hind nf f^niiituCmbN 
■wiih my ithvmvrd outfit. Mnkce doll- 
cloU!i:. BiaFt^rior, Ciiln" 

nt low «aL. A tew hours' brseilco docn 
K. lloEjIrv anywhere — rl|y. v||||ij^. town. 
rtplidiH"!ii ohean fliicf plonllfLilr Who-|™ilH.' 
or reirttL StoatTy year ■rnunri husluMP, 
f:wH*w>rioii, Triarfco(«. ri^eau-^ 
rpnt*, tP vcifTip, do thp-rtHaLlloff- Firt 
WC HlLlP START YOU IN BUSINESS. 
Rroat ffuantlLliM of CliEpk bt? csitt.-n 
Hfally. Profit larjro^muFuatjy ko. You 

can Ktart thla mcmry-ninliin'if bualncKK 
On a "orKt to hotlibojt''' oittltty of 
rash, ty f i lj? Ii3f Toluld Chin Booklet. 
LOhfl.'kAKIHS cdmpauv 

03 B-S Hinh SprintlfiBld. Ohio 





CAMERA BOOK 

FREE! 

Kjtnlnliui lAti^st liiVentii-iifi, mdr.iil:- of phoLoJ- 
raidiy biwI ttoimi Movie Makii j:, for fun *nrt 
proFiLe. UfTere liUiutirnLtH' of omaxtiii; nKpni.‘y- ?^Vi i::;. lie. I bin Hti bi'll 
Imd movie Ctimertib, Leiii 4 "itf Filme, etc. Uaod rquifiniortt acij^pted in 
trhti-BH ^^aL^^fllett1l1s EMBriiiitcoi]’ 

^pmtb : for f«ie 6 BflBnjiiN bq&ki 

K"U. Chicadn, U . 



Central CamBi-a Co,. JE 30 S. Whbiesh, Dept. 








\ 



A.]naslc)x numay BiAkST F>*r triM"l ir»fd*ai, tir. 

flliinfi. niH-rtrles. panllrv TsnririB. roiintry homaBi etr- 
rVfWM, iflW-H, hlUTb'lirA, rlllOVriC*,. TTIQX'4 laWbi, eull 
iPMd<, II.I4IT, bsH-t Ti-.|krliii>erv. ” tij it l] T'. rMlni br 

..uLLibk Wiite J if FHFE CATALOG. L*|* 

FBCtery Pnet, and Ul day Trial Pien. Aix,mrin 

iVAtp-C# 

SlfA« MFU. CQ, 0^ riwl tF. . Salirburi:. Kihi . 
L3Q i Will AZbl St,. Hw Tfrk. i, T.. SB12 B MjEnall> 
All., Chtpiii, Ul., (KB e Nirlh Am at,, Caiumtu., 0. 



HAW» ^^-TRACTORl 




Ufh.'H ,eei f iiixF »ir. fiflOM t'antilar Mt cfiOntCS 



MAKE MONEY IN PAINTING BUSINESS 

Falnl wfiHs. (’ftUliijpi, SMCchii. fumliure, rnuJiatnm. 
rmchliiery ftuiPer. l>siTer 1 .** H. P. inocor 
ink Voli At.‘, ofiDiiileic wtHi st»ruy 

lliin, J 6 Ft. bORe, Welijtifi only 41 lha. t bifry ttny- 
wIiCTf!. FI I LI. Y' Gt Alt.^JJ'rraJll flnly i3lJo 
i, T o (t, ■f ’hIniEo. J.ibDrtHU, l.t!ilriru?(* OF 

firzj - \ oil TV orAi.FH ( MrcuijiT I hi:e. o^i 

BlArtml lunklilf mOhCY N'O^V I inf 

Idn! IkulOTIltjr^niG Cl.. DIUT. PMI, 8 DT WUlllOtllA CHnfH v I n~Can,p 4 f 1 a 



Enclosed, 

Setf-OUinE, Re Her- Bearing 

ftkii'AiPh-fit roliabkr iviiwir Icir fiirtii Dr Fiic- 
Tciry. 0.1 1 luch fur pumping. 

er", DesL untjlQi; for the molioy. Ydli Pciy , m-r 

I.AH1K (ti (>WM H— l^eas to Dun 1l. Ca»h — Tarma— Cdt^loi rREE 
WITTE ENGINE WORKS 
1711 DlAJli^ Alt., I 0 UI 3 A 3 CFH, Hfl. 215-3 HidDiriT JU, WlMllSBWUi. FA. 
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Begmner^s Receiver 

<_Cantimitd from 420 

ers both the shoi't-wave and broadcast 
bandj5. This is accomplished by connect- 
ing a *00025 mfd* fixed condenser in series 
with the tuning condenser used in the orig- 




inal set* A toggle switch is used to short 
out the fixed condenser for broadcast- 
band tuning. 

The broadcast -band coil is removed and 
in its place is mounted a 4-prong socket 
for a kit of four ^'Meissner'" 15 to 200- 
meter 4-prong short-W'avG plug-in coils. 
The broadcast coil can be mounted in an 
old 4-prong tube base. 

All added parts are clearly shown in the 
simplified wiring diagram Fig. 3 and pho- 
tos Figs* 3-E and 3-C. The schematic cir- 




COMMOW Of^OUND 
ON TUBe-SOeWE^T 
MCUNrTJl^G SCREW 



PHONL -TP 
JATKb 



COtL 

I EOeWET 



djal 



■1 MCMjr4T|N& 
jCflEW 







cuit diagram is given in Fig. 3-A. A list of 
the original materials used, in all three sets, 
including additional tuning data, can be 
obtained from Popular Mechanics radio 
department without charge. The blueprint 
number is R-256. Adjust the screw in an- 
tenna-trimmer condenser to eliminate 
dead spots in tuning range- 



WRITE for this big 
money maker TODAY 
^ewIRONINC CORD SET 
It Spins ROUND and ROUND 

Cannot kink or twist. 



Jlerf na new pro^iuclr 

Wri^t'AciLMi riu^ i« out! od iiae moit rtimiric- 
alili htw devkea tIniK' eft«rcdl Yivq n^^'er :giw 
uiiyEkLinu lihe iL. IJvuHt'nivtS urf ruHcLn^lpd,. 
— Ii^kl ]in?MkK^Liml hy ttie Lns.|anL li-pniocnalra' 
tJocL you cflEi Ill La tlerEric Lmck 

ronf timt Etvineii fL'<' 4 'ly in my (ILrerMulL. tlnds 
kinltihff jrnl m'lsfllne — pr'e^ve 4 i(i hroken wirM- 
kurn«d fuEes. SniV'E'l urlLodl pldf ik|dtlS fMJIkd 
1111(1 ttniju] — !!u-]nes frwn side lo side — keepa 
rord Dill vl the ttuy — no nmilcr liaUiK-^'lvte 
hjiVk "Just what 1 wiitu/' ai srwn tliej lay 
fi'fs on 3 l ! 



hb&hM Mdhfa no i 1 dfT?r«nce wtmt yotj 
L Um ■■ hnvp poid cr if you nm-or Ftotd 
niivlhinfi In yaur yuLt 

' liuiuiiiJ to be Bucceesfuli. 

NothlniK Oil tliO morhet Ihkn It — ■ImpHy *How 
It nnd. the Fiate ix ninde. Get Uie ut oiire. 

WlDJ'f'r l,I^tIn 1 now you can GET YGtrR 
4 ^nZv llKMrtPJPTnATOR FlifiE. Wrllfl for 
• CIUnT biff money mRkkiir nlenb 



NO-TRO ELECTRIC 
APPLIANCE CORP. 



BOO H. Cllric «t. DepL P-» CHIMOD 





OUR TRAILER IS NQ SAFER 
THAN ITS HITCH 



I3« with » 

PJldJprkL'il '•'iluLl 
IJon^t risk, llvfs pcwl 
■nt.iUrKtt Axr.Ks. iiirtnib. 
Trailer Blue Pfinti Fr «4 With Bsle 
A^embily, tVltlTL I’OIt KHtE. LIT- 
kltATCIlK. 



NEW linniiiior KJbjw 
Poir'' Tnil).i'r Hitch. 
Worlti'jt he^it line u( 
Hew ^ 3 -Oa Hetfie 



hammer Blow TpaL cdmpanv 

Depl. 105 WjimHU- Wi*. 



^tiCE 

toof 




bunt irtkir «mr rf IMS NEnnM um HI NQ1I, 
Rnarlulsli nim Is fhMs, pRlj; puUle MAib ifUm, mim 
titulpatst, Don Nr ■ Mnt kl H0t ^ fri jm FREE 
Stnd hr it Mty ! Ifte putn^r Rstcat 

WMOLESUE RADIO SERVICE CD.JIVC. 

IK tUIH ArENUC NHf TORK. H T, 




OUTSTANDING VALUES 

n«Ht Into pvfry Deritner Teal C.'hrst for M*’ 
cliEiiistS und Tuuhnukdrfr CililaSr 

GERSTNEA TOOL CHESTS 
Columbia SL Dayttm, Otilo 



TAPS and DIES . . . 

Arrurate — carefully hardened and tem- 
pered. Cf>niplete r&nee of oiieo at your 
loeul five and ten cent ptorc, 

HENRY L. HANSON, WORCESTER, MASS. 



KANDv 



Saw-F 



up to S2 or S3 an Hour Tn Spare 
Time — No experience needed 

A rOLKV Auhnmstlr. Fllfr lilVfr liillltl. cJlVlV 

ShT IHIiL be I hi tiOUijr tlii^s'i lyc Jl<^ tuijul 

A|cr. hu,:|nt**^, nn cii-ivpjiAhis. Hbb rvt 

i*r>uiB< K. 1A‘ nUnwrlrk, lib In. viiyji., ''I hidV 
ni4^ 7 Q .1 aawd L11 r<iiBiiv tlnu* mill kta^« osrm’ 

SfiriO Oci hi r?irni?nirr ^vorlk bun <Urt'B'ily 

Ev lh’>' mini; carti nirl, . ' ' i^eiicl i^vLIshih 

Mr FUEF. plan, nn hlitlKHtliiEi. 




Bie.H Tnlry Bitfg 



iruTEkpolik. Mdnn. 



FOLEY MF6. CO., V 

SffiiO Frw Flan i>n Saw Filifii; buelopiiB. 
Nnmo, 




Abb - - , , 






e^MWKA 

SHOWS YOU HOW TO r| 
SAVE MONEY/r 



/^Special >y 
UDiGTLANDEr 
BRiLUAHT n 

tnliei 12 {2V'H^^V^\ 
V pieJursi 0" 1 20 / 
fllin j/ 



Here — packed m Otic hantly volyme 
U ev'eryching you want in phoiog- 
raphy. ALL MAKES of all the big 
manufarnirer^^ — Kodak, Agfa, Voigt- 
Jandcr^ Lelca, Rorieicord, Zeiss, Key- 
stone complete stacks of fiTnis and 

supplies plus imiTOrtant photo mfor- 
niation. Send for your FREE copy 
of this junior encyclopedia. 



WHOLESALE IA01O lEEVtCE CO., INC. 

;do eivth avemue, hew yorx, h. y. 

ftui.k FREE Cam«Ta Calalo-g Np„ J2-7H 



MM/IMOW 



Add fell 






umuwanw nnuiu asnfiu me. 

NEW YORK, N.Y. , CHICAGO JLL « ATiANTA, GA, 

104 SI«TH AVCHUf HI Wr lAWSOH HtV*l 1*i PfACHtttt STIirT 

■O5T0H, MASS. « UOHX, N. T. • NEWARK H. J. * JAMAICA, L. L 



PAITE COUPON ON PENNY rOSTCARD 



FACTORY GUARANTEED 





new remington NOISELESS PORTABLE 



AT LASTI The laraouB Remineton 
NOISELESS Portahie plus Ciyry- 
ilig Cabo- is youro for aa little 
cents A day. Brand new. Not rcbuUU 
Standard keyboard and every mod* 
em feature. Free typing eourao. 10- 
Day Iree trial. Y ou don risk a penny, 
WE PAY ALL SHIPPING 



CHARGES. Act nowl Hamington 
Hand Inc. I>ept. 152-Q* 463 Waab- 
lugton St.N Bunalo, N, Y. 



AS LOW AS ' 

10c A DAY 




Yw. tt't tfu«! — J t«4 W.SI 

kUVM lIlH lO'l-cLlIrtf lll Trtlllu 

irfllk lull iint'lii'l'ii'tqiDd nttla.! 
§1 iliTwniL C.tiYJr lilui 

poAfl4l. XlifiLBy hack U □'.•II (nMiiHrl. 

Haw iTmt 

rlltt HirKl. fjrmm, 

baoilto kd'1 mrq. Ilnd«M> tlhnl rrt 
KwQkHl. Aiitduu.tli] luiiinit CijniMln 
IlihI Labia I^it4 b-p UTi 

aiLVERMAMUFACTURPHO CO.. ■' 



2MU Cl^lon Awi., Dgpil. P-i. OULCACp, 



FOR THIS 

SILVER RADIO 





Sfranqe Nenr Maferiai 

SNAdS'QH NCADLAMP5 

KNOCncoUt SELLER. Tirw liP*itlkiiiE« 
Inbi AklHEU l'Y>G-LITE^. l'krr*fl 
Snaw, SImft ifiil ifta.ln. rt*P0Plt*“hlind drh?- 
{^ntD IJe-lpH vBvv Wi*^ i>r-i>pnTt7i 

IjOwnrl-n^Eii vripii-InrdaEitDnu trMi<Rn ■ AtfV'fftA 
wanifld «v«rvwKor>t. 

SAMPLE OFFER 

lonJllT wbowrUea.. No 

taJl 4 , jm-im 7 Xilt>a I t 

KRlSTEE CO., B7S Bar St., Akron, O, 
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" 'Missing Link in Aviation 

f Continued from page 35 0 

L made four landings in the populous 
Wa.<ihjngton, D. C., area — all without ben- 
of landing fields, in the usual sense of 
term* 

We loscd. a muddy golf driving rans:G 
first, picked up the mail there and flev- ^ 
to the main post office. There we landed 
in a half-pint, tree-brimmed park. The 
same day, 1 twice landed in “E’* street, di- 
between the Department of Com- 
bufiding and the Willard hotel* Mail 



Gerntort heficapl^r, propetltd by ensme -driven 

rotor a. BtloWf avtogrro equipped with Ao-ait 

was put aboard and 1 flew it back to the 
Washington airport. No right-minded per- 
son would dream of making any of these 
landings in an airplane. 

Such demonstrations point the future 
for the autogiro. They explain why the 
chiefs of army artillery, infantry, cavalry 
and coast artillery; spokesmen for the 
coast guard, national guard, forestry serv- 
ice, Department of Agriculture, the navy, 
and private flying interests all went on 
record before a congressional committee 
recently in favor of immediate develop- 
ment that will take the autogiro out of the 
experimental stage and put it to work 
where it can save time, money and lives. 

A single hangarful of autogiros do these 
amazing things now — all that the future 




needs is the investment of moWqy and 
brains to produce them by the scopes and 
put into them performance for the tasks 
where more performance is required* 
Uncle Sam has spent $500,000^000 in the 
last five years on airplanes while the auto- 
giro has received just $485,000 in that 
time* That is why we are in a stage cor- 
responding roughly to the state of the au- 
tomobile in 1916* Today, for example^ a 
good giro, custom-built* would cost about 
$25,000, My company figures it could sell 
a belter ship for the price of an automobile 
if it could find a market for 1,000 a year* 

Giros land easily and safely in small 
areas, take off in slightly larger areas and 
can fly slowly. They belong in the hands 
of men who want to do these things* Air- 
planes fly faster* more powei’fuliy and fur- 
ther. Their work already is cut out for 
them w'hile giros fill another field. 

The next decade will find the autogiro 
putting wings on the family car, the mail 
truck and the bus which hauls passengers 
from town to the big airport* It wdll see 
six or eight-passenger giros feeding to the 
main air transport lines from cities off the 
trunk systems or too small to support a 
large landing field* It will see giros work- 
ing with the army as transports for olfi- 
cers, patroU for moving columns of troops 
and eyes for the artillery* Observers and 
patrols in the forestry* plant -quarantine 
and coast-guard services wdll go aloft in 
them to better their efficiency* Clouds of 
death-dealing spray will pour out from 
them on pest -threatened fields. 

I have a hunch the first nine years are 
the hardest* Watch our exhaust gas about 
the time the American autogiro celebrates 
its tenth birthday* Thales still many 
months away, 

Thirteen-Story Welded Hospital 
Is Built without Noise 

Built without the machine-gun rattle of 
rivet hammers, the thirteen-story "Wo- 
m a t ils Hospital o f PiUs^rEli-U^hat: city s 
first arc-welded skyscraper. In its con- 
struction* 2,300 pounds of welding rods 
took the place of 30,090 pound*s of rivets 
that would have been used in conventional 
methods* The inherent strength of the 
welded Joints made it possible to eliminate 
plates and connecting angles equaling the 
steel required fo^aii additional floor* 

^ ^ f ^ I 




N ow J IS lASirfR I hail ever to keep your 
car looking its hesi. I’or your old 
friend* No* 7 Polish, is now made even 
betterl It*s speedier. Loosens dirt and 
'rrafi'tc Film faster than ever* And what ii 
shine this No. 7 leaves! Try ic todavl 

4 4 

SAMPLE FOR YOU* Send 6c postage for sam* 
pie caji of Nti. 7 Dueo Polish, enough fur 
fenders and (Offer good in U.S* only.) 

W^riteDu Pon[*Depc.PM’4,\V'ilmingcon*OeL 

And here-s the new easy 
I way to wax your car! 

• I'se the new liquid Spctdy Wax. It 
cleans as it waxes. 

r>(icsthe jobini^atf (nyUflNT) 

the liine. IVy it! 



SPCfD'' 

WA^ 
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POPULAR MECHANICS 




WITH A FEW DROPS 
OF THIS NEW OIL 



] \ E A V Y BO DY3-I N <l\' E OTL Quiet s dec* 
trie ref Tifiera tors— makes them Isst a life- 
titne— costs <)nly a few ceats* Jfs rnado 
especially for refrigerators, was^htng ma- 
chines ,1 jght motorai, etc. G i vea triple-aclion 
-LURKICATES. CLEANS. I^KEVENTS 
RUST, In 10/, and 50/ spout cans. 






3-IN-ONE OIL 



rAUTOMATIC STENCIL DUPLICATOR 



V 




AmaiiaFt oeff Ptlat^Press Stenefl Dupll- 
cutor. AutvmBJlD IcetJInj^ AuLuDiacie 
Inking. FiJlJ JC 14 luKJil NIeC 
Of-ksr maitelg awt. st warldV tow 
est prisree. Detjills free, 
also rreo aamptipfl nt wnrh 
(luQC. UBCC^ Agents write. 

Profess rortal Ptoducti 
Dent, SlO, Sil^orton, 



* 13 ^ 



C- 0 ni|il«l« 



Omardiri-cl 




— N E W— SEN SAT tO N AL— 

HCVLESS— ELECTRIC CAS TANK LOCK, 

Op UTilork^— iiN AFfi OFtiM tiy pm*%.ff5ji|£ h Liintnn L).n your J;ih1i. 

THfhJVKS— f'HOTtXTa TQUIl OAR=IMrRf*VK« IT:^ AT- 
rFAllA>r! PXc-]liKivr K“rTUr>iry yr;>[ll6 fJ»t. WrllP L3unn“ 

rilniyly ICr. SNAP.Uf', Ashland,. Ky, 




SAFE, BTHONS TRAILER JACK C COUPLER 



UHvd tnorv Ihivn Dny 
III 



AtWoAd'DlkylPn dcktsun 

dUiL-i^, fAi-lor sHrnjcUfun* Al 

Aliio n-ew larKCT D I upiivar'lng jfliLi;), pua-l' 
tlviT-^ellon DlaijbintBTci ruimu. New pfjeo 
td lower. Wriio TOPAYE 

Atwood Vajcuum Machine Cq., Ocpt. MV. Rockford, tit. 





DRILLS 



GRINDS 



sands 



The new WHIZ ECECTttlC 

la Uie ItainlLefitr most 
power tool ever maile . 
di»lhC«IO jHStrupnent hut n TMil 
bool:, e4|ua.lly eaeetbve for 
boUi power and jjretialon T»orJt, 



SAWS 



DrhJrle ttiFPM^h */i imrh iron plate 
In: 43 faeopodA or CLifrra.ve^ lnlr|. 



POLISHES 



CAld dcElEpy on JrwetrVr Hand in 
jiny liuiti^rf nit MeUila-WOixlA-AI' 
luya - PLaiatlca ^ Glaae , Steel -olr. 

Saves tPne. CUmiontoq tedloua ^ 

lalvor. PlupT Jnlo any aocket AC or 1?C. IIP yo]|.«^ 
Cliuelt V*" eatHicJly, Bail iMMinnic tnTV?l4 Powerful. 
UkplfKLartMi motor. “IS'orth lla weight In paid/' lo nic»thajile or 
I model with l^rmal So 



lipzutr iiiAct. STANDAnD MODEL *rlth Speed fusea fill durererit 

aceceBorieH. tnvtanUy inlerehiiuecable], special Intreduotory Hrli;? for 
a limited time, only S6.9S. 

Aerrxiuirv oiitAt (V^liiq mi Inrluden ut Of dHlla, mounts 



1 Iv^" STlnder. aannin^ dls^a, cuttJn;:^ wtiee-La. Tnounivd 



hruaS , pollsTitJTg-whpyl, ourvlng bur, ete, FRtlE; wltia cpch _oiitftt 
dwleretl NOW. Wa Twiy ■poatai'd t 






eo all jfhiptnenta. W'MI soud C.P.P. 

JO,PAV reiat— MPWEY back CUABAMTgg. 



Fwnal MOPKL fuiailimea Normal Speyd and 

lllph Eo«d in onw outfit iunea 3CKJ *cree*nrl**"i nniv AH.un 
jpivtplele, wii^^ lame aneBiiory puiAt (value ^2> FREE. 



MRAAiot)f>iiT>RdWeVi''e&. 

iS Irtreat Adtta Stnat. tUtm Vark. N, V, 



ADVERTlSmp SECTION 

Mosquito Warships 

< Continued from page 323) 

but the latter is sixty-eight feet long, is 
armed with two twenty " one* inch torpe- 
does and two tw'enty-millimeter anti-air- 
craft guns, and has touched forty-eight 
knots in trials. It has been reported that 
one of the torpedoes is fired from a trough 
in the stern and the other from a bow tube, 
Nipe new “M.T.B. V are being constructed. 

Soviet Russia possesses the largest num- 
ber of these much-feared craft, some re- 
ports crediting her with at least 130. Japan 
claims about 100 are stationed at Vladi- 
vostokt in the north Pacific, from where 
the largest could threaten her sea com- 
munications with Asia or seriously oppose 
a Japanese landing on Soviet territory. 
These Russian torpedo boats vary in si^e 
from six to thirty-five tons and are armed 
with two torpedoes. 

Italy possesses, next to Russia, the great- 
est number of motor torpedo boats, but 
many are old world war veterans. Includ- 
ing old units, the Italian navy has about 
120 “M.A.S.” boats. Of these, about twen- 
ty-five were completed in 1936, about 
forty -five in 1937, and at least t’wenty more 
are expected to enter service during 1938, 
They vary in length from fifty to seventy 
feet, and in displacement, from eighteen to 
twenty -five tons. They carry two eight- 
een-inch torpedo tubes, several small anti- 
aircraft guns, a number of depth charges 
and can make more than forty-five knots. 

The largest motor torpedo boats yet 
built are Germany's fourteen ^'Schnell- 
boole/' ninety -three feet long and of six- 
ty-two tons displacement. They are armed 
with a single anti-aircraft gun, two 19,7- 
inch torpedoes fired from tubes mounted 
forward, and several de|Jth charges* Top 
speed is only thirty -six knofe but^^tbey are 
very seaworthy. Six new *^SchneUboote*^ 
are being built. 

Probably the fastest motor torpedo boats 
are those of the French navy, but they 
have many of the bad points of Britain's 
w-artime France has only three 

completed and two building. The former 
are sixty -two feet long, displace twenty- 
three tons, have reached fifty to fifty -five 
knots on trials and carry two eighteen- 
I inch torpedoes which are discharged from 
troughs in the after end of the boats. 

Experimental motor torpedo boats also 

iCanlinu4*d to 
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Makes marvelous movies at e very body N price 

CINii-KODAK EIGHT— only §32,50 

See it at your dealer^s 



C D C C ^S-Paee POWER TOOL Catuiog atm to 
r 1% t Cr iAny home craftsman iitiercated la Imi^ru-vlni^ 
his workt Full dcALTlpCloas of DRIVER 
EnaLneGied; Power Tuol« anil Accessories, Write today? 
Ws^cr-Turner OOr. loCn South Avenue^ PlainHvId, N, .1, 



DRIVER Enmneered POWER TOOLS 



SLIDE-VALVE STEAM ENGINE r. 



jnodpl fn-r Aitwin bunt ruswlelfi. A rarnp-lcti^ 

IMiiT'Ci:' pl^LMln rL'ady Ui riUl, wILH tWO-cy Hinder enylr)*-'' 

liu iitvKtrjitixt], bdUrr, iLDtucy vatvr, dmAturetl 
alrah^i burtiur aitd pronttltr liK. Price $5,00. PoJ«t- 
afgc exljra^ Biihpplua wt. J 1/2 lb. 

SIMWNCE ENGINE CG. Gu III, StillM D, Glucliniii. a. 





BUILD CLOCKS with oar help 

Chsh In S" W»* danund for MhUloL Benja, GRAND FftTHC It' S 
CLVCaB^ Ask *hwt *ur IWW. law-pricad H*ll ClPCh i"d Spocial 
■luo PHnt Qn*r^ tend dlmo for illuttthUd warh ini drawlm ol HpN 
ClociiE lie r«r Pidni «r 1E mantal K Sanla ClPCht. CatBloi FlTEE. 
AMERICAN CHIME CLOCK CO- 
Ruflndr (l^t/ihliehnrl lH?7) PhiladelphU, 



BUILD THESE PROJECTS 



roT burden or Ihiwii, Re.iy la nuil4 . Elavy Co [1^-C:>iled Blue- 
prinb jM'jj#] Il'Itb Windmill iiilOl llodrl iJM-C^J r.iJrJ 

MiH. lja-*n 1‘wijro PiLlirjDO J^unhii n liNl tiirL 

iju tf h. Uq V r TitIJp O if I. iltiClBn-il I Hit: il.. h, ^-1 1 + ’SI iHl. 

OeCuli.ie il I Lbf iralln^ HGeiyr modElB. Bend Itk;, t4u:>yi. 

CIAFTSKATS MQDa CO. 0^1 ZI09 N. 4Ifl SL, Tl 





Stick- Oft tr' 

e 



ATLASril't!; 

aoHltirvI CidLO Calorod. Mew BtvSee, 
£ yew Cuannte*. Lari# Sim "Pipny 
•ach. Tr*m*nd*Mf. Demand. Ampiini 
Pnett, Write Ibt FREE MH1FLCS 
■nd StarSfrti EquiFmtUt. HURiIVi 
ATLAS Siin Wartii, 7»JJ HpletPd, GUi^ae* 




f\A and n supply C 

B«rialnp~Miliur^i'£purt GotxL , Fimfiai, 
Clochn, Shod, ck Sffld Idf lot new 
loR. CO be ndcfflcd on firiE outer. Q 

A fi IN Supply Co-, 4T73 Lntcf ft., lUrllimorMl, Va. 





$ MONEY-MAKING $ 
OPPORTUNITIES 

Tor tlidpe who D^d larwer Incomes or mast setk new ocmtistlocis,^ 

The folJjQwljaK worltable. tested pUiifi are adAiitable Ixiih lo the 
need-l of the country or city dneJiEr blthi^ for pnit Uaie dcTtil' 
Di^mcnt or jiflncluii^]; Incciine Fsemtee. 

Every idea set for^h In tlieSC boohs has thicn used by DtbscG 
for iirolllr Tlify [>ie ivcll wurEli yniir Cull!$idcrBt1ciiii, 

Plan Np. I — inOO WayH to Hake 31„{30D. I'T'actical new bdolc 
Of tried, tcjftcd tnctliuds that work liiat you too, oan Use, 
l»Tlee t2.es. 

plan Z^tladio ^errlclna, let an eTpert teach tqii bow to 
HDgaKQ in tbis pqouey piaklag buEiiceisii.. FrlCC CUo, 

Plan iMo- S^HcmRuratloii i^ervicieH Official manual eoTera all 
makes. Good licrvicc men are needed, PrLco {5.QQ, 

Plan No. 4 — Aiiiflimolslii; IteflniRhintr. Sun a luctattviB tnisl- 
a«ia of jdur Own, Fluo possibilUles here. Eiceilent Dew In^ 
struorlon hook, l^rirc fl-UQ, 

Plan Na. S — Outdoor Oiibortunities, The raliFlnc of small anl- 
mAlii, bdrda adJ plutUa fOr tcroflL PflcO flt.ni]. 

Plan Np. € — 10,004 Mnney-Maklny Formulae, CTom|;>ietP )n-f 
stnictloiiH fo^r thu ntakJna of contmodltkis nt tiimiil coal Ib&t may 
be Rold nt a haddscime xiruBt. PriCEi M-On, 

PInn No. 7-^1000 i^pare Time Money Maklnit Ideas, A Job 
for e^'crybcMly. 140 iMPk tells how. I'rice $1.00. 

Plan Mo. 8 — 100 Civil Service Ei«mlnalJciD]i, CoviTlnc ptcady 
(iDvernment John, All typKi of poidtloba. UeltoT bii^ineas mcRDii 
tlipusujidti of Dew Iob«, FieiFarp now by studylnji tbis Daw booh. 
Price $2. 50, 

Plan No. 9 — >fah1ufi Poultry Pay. The proper breedtnp and 
manaffeiTipiit of fowls for bi Flier cjiii production. I‘rlce f2,ci0. 

Pfan No. 10 — A LEvlnit fVciin the Land. AllsWcIs the OUM- 
tloii '"lEtyw Can j fucocasfully jfcl oaUblLsbed iu ibo coumiyf'^ 
Priw 51,50- 

Plan No, It— Itahhifts fOT Food and Fur. A complete KUklt to 
the aucreuKful learlns and breedloR cf rabbits, I’tIcc 52.dil. 

Plan No, 12— The Froc Irduitry. Should be cnufildered mort 
ay a sido lirve IbaD sb A rnajof rQ.eans of Ineome, rtice |l.no. 

Plan No, 13 — l.H TIrto Ulonei In WeldinBf Factual Luforroa- 
llon ahowa WLdding 1.'! a frowUlF Hold OfTeriue onPortimiLy ta 
anyonu looklna for a trade. Price $L0d. 

Plan No, 14 — -Auto Service Shop ManaaemraL Money-RayiDa 
and busdness-brodudnu ideas by two men who know jusl what 
Is efcBtatiBL to A proiltahlo nfrvlce nhop business. Prlcp tl,54r 

Any of the above maUed postpild uirai Tooelpt. of ftlce ot sent 
C.O.D, BUywhero In 17, S. Pay pCHtinaiL price and few OBUts 

POPULAR MECHANICS PRESS 
Reo« 9SS 300 E, Ontarla St, Chic*9D, llllnoli 
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N£W O^LUX£ 



SMALL LATHE $59.50 - »64.50 




If yeiE hunker to tackle prOjeets iti yuur hniae shop that 
rci]uire real prcclslen metal work — or need a small lathe In 
yciir llUSitieSK— Llien yen' II want to konw 
dll nl.riiut Hi Is sensational new Atlaa, U‘h 
a hsck^eattMl, serew-cut-Iine lathe wllh 
Ifl .HpM-eds, reversible newer reecla. T- 
li^'lt rlrlre. Tlnikeft bcarinAa, ate. — Ip 
trtp sijceH — I?" or la" between cen- 
tiTJ — fl"swlnir. There'i never tH>en a 
'ihEus like it before. Send cotlpun Tnr 
new PaUiOf and easy pjiyiuenl 
plan. 

ATLAS PRESS CO. 

943 N, Pitcher St., KaiamazDn, Mtch. 



ATLAS PRESS CO., 

04^ H. Pitch«r at., KaUtWB^a, Hjch. 
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n Klnrfly Bi-Tid iTif j'Mur new 2-4 Jind ea^y ijnytnem plavi. 

I nm pl«n lintcrriGii.'d iiu H Mcl.’lI □ New KPajH-r 

D On 11 PrLTSite* □ Arln>f PrOH-HOB Q Wtnwl l-JitiieD u Vintfl 



'HuEEiC 



AddnjBa. 



City and 5laie, ......... 




Red. Universal 

Tractor 



T>oes all Hold and belt ‘wom. Kandlcfi 
easily. AlwnUuoly sate. OporatCH for 
aso il day. IlundrcCe in use. Buy 
direct At low fftctoTj'' isrice. Two 
'u'oeh-'! trifii —Radaf action Fnarantped. 
Write tat your Iroo colorful cataloE. 

PIONEER MFO. COe 
DEPT. V-9B WEST ALLI&, W1S. 



KLEEN-HEET OIL BURNERS 



Model No. 19 Junior. Gita Isuiticm. Ffst Tvpe, Orisritial 
Cralea, wPl.g Controls Wm Handle Up To Ten Uootn 
Rouhc Clpniiilote S90. Write For UlteTature. 

E. G. MUREEN, GALESBURG, ILL. 




SPARE TIME MONEY 



Thi'ET-'s Gi TiliT di^nL.'iiii’l fiir (lif c:iniiv Artlii'h'ii 

yuU cull lJ>:lk^■ yv-lh tlu' I .E'-ulSifiyr.-if 1 Si't. F.U-''i1v 

lE.'nni |i. Eitu^Ke rpnrii-y In yiiiir hparr liiui.'. Citiii- 

nlE'lr- oiil'1'it UlCllhJI ntr t«'ii‘ ia, Il'.'iI hi-TS. li.'ittETUi-^. I’lr.. uiid 
foil ilihLruclIrm.i, nn[y ¥|J.r]»i' — oit :«UiJr ii! lE^irtin-U J’liTPurt- 
mcntr^hTvK r>rijri|fr rtimi uiirl iviV noHcnpn on jirrivaJ. 

P-il.DU ouhjilrl,-' S. 



Vi‘ I leil Eunlrri ci^ til rw-l. Cl ItJ BJUne of your rH’fuirt., 
rW lUvnC Slnrii 1o til |ii ad. pnd ■vrv ii lll Llirl'ldr' W"tll 
your:n‘t, UEic ™trn triitpriiijet:!.. [llu.nEJMCecEcaUlloR' lOc. 

S. B WEET CO. EH-nL. A- 1 d BllwbluptOB, M. T. I 



Wk fn tL’riiing ptcaee inCmfftm Papier Mrchanicii 





Bit; on ilLc icwan Ijiilid- 
l]]k' Lumirn Linijpr woj.-, Mfikf? pt .Huprrl- 
i-c, roori; iicrin.iiioni n»!Kcrhil — r.h<‘ 
hlriil 4 tcilJLilirleil hj" your iriudc — li^jhtrr 
\i‘£'sKhL, :iJLc] riilT''rLjig |]j[^ jn 

r>:i[isir!r'^-Hon eBs-lly up to JOu-; 

"v«- m;nm'[n'Liirhi:-: L'lwifli. 

XV K EtjLIIP VO I with llnp pr<>- 
(liwli II nittrli lorry requtfJnR cioly 
mfulrsi. lrve"'riH?n». lEnw 
tUiTPr uT OiiC OOil — ftlileluMi produf^l^ 
mienTP from fithpr rnd. T-Sie dltllj 
prmius'tlon wUh nnt> To IhrM? iiifo, 
^ H>H nuikt: CoIiLlhOCI hflt'k — hdck 
— -jh uv-et -EP trputlMfuJ ftHorri’-^ulao 

111 ir> p fftjfct, 

IN'v i;sTltJA ]'l': jxidxv. Swnl fur 
“1 Ht fTlicrESs.” IL It'JL": Ehp 

’‘rmipkUip fftur^'— hi>w prc^ul DCifiim- 

fjErJiirfTN iire ninksnK oxiit^inEiiiJiit: 
urtipT-r'-v-^ !h u SjltflltnjJiK nUcrJiiM |iii- 
llo'iikfti uppor mn 11 >' -f^ir tnviwth, p\- 
paiLi-luo ^kik^l [iT'ifli,. ll'rhe Ti'tliTy, 

W. E. DUNN MFC. CO. 

500 W. 70th St. Holland, IVlich. 




YOtT’LL atjv£i.tace 
fnater TJi'tth an eafly 
playtnfr Ccum. Choice 
of world ' H sfTcateBt art* 
ista. Many exq I ubi ve foa* 
tapes yoL tfufy co&t no morft, 
Homo trial* Kasy paymGnta. 
See your dealfsr or w^rite for 
free b(xik*MentiDn ins Lrumant, 
Cf 0 , CONN* Lld.931 conn flTdJE. 

£LKHARt, tN&. 



CONN 

nstrumcnti 



ELIMINATE FORD BRAKE TROUBLES, 




chatter, fade-out, adjustments, etc. with 

StMPLEX FLOATING WEDGES 

A jict (if femrt one for eadi wliecl, fpr 
SI. an. Ad nirvEels, l! 33 !il to inau, la- 
stall easily youtHlt. Se-nil for r-irm- 
far. AjicntB n un ted. 



SIMPLEX WEDGE EX&HANQE, fits Jcfferspn Street* Ottawa, 111 . 





SUPWH 



New too pate hfMik; mniakna nia»L rnmylL-lo 

Hel cpf WDurlurnrlclDit surrptie'fl In the WOridl— 
Sutnrlaprt cuL-iti-iiz^ nt Uanralti 

nrlee*. Hare imuaniMt Veneera, p]y- 

n-TUMls* inliwfl. eai^'€sd hrjr** miroldlTiFP. cle™n»- 
tioud. aiieclal lew In, Hiirfl-to-flnrl ckmameu i«] 
hanlsviim. *rmtl MV 55' nattema. w5wd -fl n I dhlfiir 
inairuciiinM)i — How To mahe Vejieiian nETnda ai 
If A Ktnro PTit'**, (=r^!lrt onlK lOc fot Catnloe 
Noi 10 1 o OraftKFTvrn'e W»d Service Co., 
2 ^' 3 'C S. nai-y Stj-riAi Chicago, |L|* 
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,;HEED MONEY? S:r.' 

^ Part tlmaaF full time to sail 

1 GENUINE LEATHER TIES 

^ Hell Oh — UlCV iirt.’ liezL, tiuvri qii4 ’p^PCtlCiiE. Big 

m iinilttK (r»r yati- No AJil«ii hbilLly livt^dni. tivi-rylKulv 
H ^'anlM invm. VrtUr flrK| htmr will he A (jltSiiiknl, iimf- 
^ lEAhle sun5Tiiu<. voiioz mnfi maclE- $0 one- n^nht i^ricr 
Ba iKrhuol. SvnJ !5(>r f»r BfBiiip'loK nf 44n-ff4kOd And BOW, 

f* CENTURY TIE CO*, 13^-L, «, erind IM.* IMinL H|eh. 


GROW PLANTS 
WITHOUT 

9 U 1 L Development 


Complete 
Directions 
for Small 
and Large 
Seale Growinj; 

Cet the new book 
■1 of Plants'' Enid 



Iparn ttilj; n&w 

teehiiEiiuc wide It everjont- is talklnq about. Three niethorla 
I le sc r Hied —W titer Cut in re, Sand Caltutc, Bub-1 rrifiatiijn* llv- 
[jlniiis nil o|h rntLous. TelEa how to iitake containers and 
iiiitrieTEt solutions from raw matiTrialHi at fiina]l cont — how to 



pirow Itijw er^, veyetableti and fniits without soil. A fine hobby 
nur] a unuiiy-sji vtiL^r Invcitticiyiit for city ilvi“el]efji. A s^jurce 
(it 1 icp Iiuf 1 ili'ea for TftU'deiict'f, riiirs^ryoirii. ete. Only bmiK cf ita ItEhcl. 
UrUii'r lULtay ".siaEEirHa ITiliwlIi ot I'laULa. " Seikt [hfls 1 [i-aUI for $i£. 7 S. 



POPULIH MECHANICS PRESS. Oeft. 938. 2VS E. Ontario SI., Ctinto 




thiA. 

SdoL Tlow^! 



MONEY MAKING FORMUUS 



1059 PRKEIES5 EORMUIAS All IN ONE COOK TOR $|25 



fQRTUNES MADEWrm 
FORMULAS LIKE THESE 



CDimetlH 

Remediea 

Beverage^ 

Paints 

Gluea 

PDti. 5 h«s 

Inhc 

Saaps 



FurHlinra 
Preaervattyaa 
Lubricants 
Auto Pnaduets 
Food Preduets 
Metal Product*, 
Etc. 



ilniKlrvda of biff aelltnE products — earn* 
Ins' mElllona In rraflbr-HITew ironi a 
simple formula* Ifuur own product may 
brSnff you famo and fcrhUWd Ccl tfUa 
biz' 1200 pa Cl’ boot wEUi 1 030 rjrmuLaa, 
amt slart « *pa™ or futl tlmfl bii^Ejiinta 
of yaur owvii. Etvn'Lhinj; ovplained— 
what to maKc — how to rnafco It— where 
tu [ECt matcrkala. Thia Is Ibte book IhaC 
’Hfi.t Uie- veil af heea’ccy fro-m a jn-crflt- 
able and raacEnHtlmr buslnesi*. Get your 
enpy riPV* Only 41 i 9 & po»tp«|d* 



Papular Mechanic* Ptbcs* DflpL ltr-B, £00 Ejiti Ontario Bt-, Chicj'go 




AMAZING NEW KIND OF 

new discovery gives you instant heat from liquid 
C/^ fuel— glowing, ii unlike* healthy radiant heat. A few pinta of 
Liquid transformordinary air into many hours of snug heat 
tor only 1 an hour* Thia i n ven tion bul 1 1 in bo a ne w-type modem 
portable radiant heate r vrill heat a big room even in aero iveather. 

NO SOOT . . * NO ASHES . . . PORTABLE! 

[t ia Absolutely Safe, need.s No IrBtallation* has Pinjter-tip ControL 
Hotter than City Gascr Electricity at tenth the co&t. It means NO 
JWORK wood or coal* NO J)/ 10 REasne! 3 ordunt. Uae it ANYWHERE, 
Ideal for home, cottage, camp, farm, roadstandF 

-DAY TRIAL ... IN YOUR HOME! 

PROVE TO yOLTRSELPwhy thousands are delighted with thia 
amaiins new heater* GET IT ON 30-0 AY TRIAL,, use it fora mouth 
at our risk before decitiLngJ WRITE TODAY FOR DETAIL^ I 

AKRON LAMP&MF&CO., 1199 HiihSI., AKRON, OHIO 



FOR ONLY 

mPer 

Hour! 

^AGENTSI^ 

Thifl mamclciu# boater Beil- 



in je OHicicfv Everywhere* 
ifffTrLUw 
31 * A ElK -T 1 HE PROFITS, 



Ynucaamsbc bic 



WRITE AT ONCE I 



Whej} jftritijiff fft a^^^*c^ii$crl^ plcfise iirrwfmM i'ojiidor AfccAaniCfl 
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are being planned for the United States 
navy. It is expected they will have a speed 
of about forty-three knots and will be 
equipped with one torpedo bow tube and 
one stern trough. The navy has invited 
private builders to submit designs for four 
types of motor torpedo boats and subma- 
rine chasers, Including a seventy-foot mo- 
tor torpedo boat of wood or metals and a 
fifty-four-foot wood motor torpedo boat. 

The future of the motor torpedo boat is 
promisingj although its employment is 
largely restricted to narrow^ more or less 
landlocked, waters. As it exists today, it 
is a particularly grave threat to large war- 
ships at anchor in port, This was demon- 
strated during the world war and in the 
British operations in the Baltic against 
the Bolsheviks. In 1917 the old Austrian 
battleship "Wien’’ was destroyed in Trieste 
harbor, the attacking boat being the 
"M.A.S. 13,” commanded by the then Lieut. 
Luigi Rizzo, who, a few months later sunk 
the “Svent Istvan.” In the second case, 
eight British "C.B.M.V’ dashed into the 
harbor of Kronstadt, Russia, and there tor- 
pedoed and sank the dreadnaught, “Petro- 
pavlovsk,” another battleship, an old 
cruiser and a large destroyer. The British 
loss was two “C.B.M/s” sunk, two officers 
and sixteen men killed. 

The next step in the development of the 
motor torpedo boat quite possibly will be 
radio control. If so, a future war may well 
witness whole fleets of these little boats, 
without anyone on board, dashing against 
the enemy battle line, firing their torpe- 
does, then returning to the parent ship for 
a fresh load. The successful employment 
of crewless warships is not without prece- 
dent, for in the world war, a German mo- 
tor boat, electrically controlled and carry- 
ing a charge of about 400 pounds of high 
explosives, was sent against the British 
monitor "Erebus,’’ which it hit amidships 
and damaged. The boat, running at some 
thirty knots, was steered electrically by 
means of an insulated cable connecting it 
with the shore. An airplane signalled 
steering directions to the control station. 

Should radio-controlled torpedo boats 
become a reality, they will revolutionize 
warfare at sea. A whole fleet of them could 
be built for the cost of one dreadnaught. 
Indeed, it is possible that they might re- 
place airplanes as the most serious threat 
to the battleshio-^fi sunremaev. 




Your Own 



JHabe 

upfo 

^200 

perweei 



• Make big tnoitey out of clubs, country 

cHt art's, hotels, homes-— every place which ttsc-s fiimituirc, 
wEih oLir new Elcclnc DETERGER, which washes up- 
hol^iered furniture like new riehl In your customers 
hurnc. Msinsr a new soaplesri jjoaj* which it whips into DRY 
suds. We have hcIiJcd hundreds of meti get its to business 
for chrmsHves with otir autornatic equipment us^d by the 
IT. S- Governnsent and many of the world's largest hotels- 



NO SHOP — NO STORE — NO RENT 



YWJ flara 11] Es erp^nse for you do tliC Wnrk rEBtit In J’QUr njstomer'j 
liwnt. ISurrcLL mjH, "Mafle hi S liCiurs." Corsnn laiMile firfl.rit) 
Ills first nnnnth. C. >E. (Tlteadle tonk IriJilSi.flCi (Irst wtek. tVe wiipf 
hDno 9 t. amliUlcun mun th CVery iDcsIity. If yui\, II14I 

mull ISO SvEEl iitu start III [E|]!l Xl'lW liUiincsi. Only 

ii Itnitteili anioLiiiL of Jitwney ls fetr the ftrst pivment 

— LliE lia1iiRD« you Hcml mi easy turnn. Tlsa DKTKHOI-tll 
La renly in run ivIlph you recokc It ami ytm alKyuhl tn> 
iiblis tu mahe [naney tEic first day. 



BOOK, ‘‘Your Own Business” 




Sent FREE! 



Write to^lay fvr tliis buetnesa 
biilldimr lifHiih, irhirEk poinLa otit 
a hrftrul nciT oppurluniti'. I^l ui tell joii lioir tany 
it is itj gnt startoil in a year arouml huHln^SB svTicre - 
ymj arc ytmr <ns-n lioaH anti ejn atop M'orrylna Jibout 
Just Jct>. VfrJto tDctay— Now. 



VON SCHRADER MFQ< CO. 

559 PI. flacinei. Wisconsin 





Two P^sys Fun in One 



with a REX POLE and RO D HOLDER 

all PoJb 9 or Rad* 

Polo cannot slip or he pulled out by 
hoary catch.. Quiet ,1 natural lift or pull. 



Rust pronfccl , (iqrn-tjlc. tcilda cnnipneHy, ILglit, 



tahoR IHtk ronin In hit. Adhwiutjlc tu truUIn^ 
or Htejuii ciuTctiTri, Itir DA.SK or HtJAl’ i|nh- 



lnii. aont! poMtptilcI nnywlieru tn Lf.a, lor tl hlU. 

THE REX CO. 



BeakoiBh St. 



CEncItinati, Ohia 





BUILD ATT I C 
VENTILATORS 



5 Blade, 40'' Ciist AlumLimm Bltidc. 
12,0CK) GEM, Ds'nninically nnd 
tstatistically balanced . . S15.00 
Aeruplatie Tj, pe . . . J.OO 
24* Clrculatur Typ€ .... 4.50 

ELEC. EQUIP. & FDY. CO. 



riNE BLUFF, ARK. 




TIlAILKIt PAIITK 



Nbit c-'ilalrtE Ulifltr S«rU At tMTfkJq [iricaa. AiIm, 
-fltJiiETlvt, Ii- LKtdei fd-iiw Bate, I>td[i renter ul« 

_u,i!tr.r-^jvLLrt, SE9.A0, nmpiDtn Ih* tHrr.. t .tihti-run- 
1^1 hrr.^ On uId- SIfr — 

ti;'^ ajii reqmL tar FtLEE CdIbLoie iiudiFr. 

SHAMROCK TRAILER PARTS, 1 S3J1 Turner, DETROIT, MICH. 







VEST POCKET ADDING MACHINE 



IDFAL OR PEA^OHAL USE] A 4 i|i. 

■ WLHk iijbtTBClh. ii.ulcjpliBiL diindo*. lli>e« Fark □[ mofu 



iiLulupliBiL diincLo*. Ui>e« Furh □[ mofu 
CumdU Up La _miiiK>n. Qiad* uf hc**I’— »«( II* 
Fi uiuinEF.: EiLiapIg, Sai L V}'. CuiiTuatBod t 



— FfiEE TRIAL — 
SEND NO MONEY! 




Total Cfist 



Cirdor frnpn. Pid, luit mU in 
J irt nqnd nams juiil uddnu. Liin deU¥CTT ptSi^ pailiiiDB lr,Si^ 
Iriiu ftw cabic Ur tk i^. r^id ItH- ail- 

Cdjfi, Ti nut latiarud aftar IP dByn' (fial 
V'),i jrat ybi>f maiinir t>njrk. TtiuiiiartdS Pi salllllad uiB-ri. 

^ ncvisr ,\BaEii'>4q'.;rri' aiiinn. Calculator ki a chine co+ 
<mirk] ]d4, P. D. Bck lilt. CHIcetP. Illlrtbli. 



lit atiswering advert isfmencs always write rtamc 















START BIC PAYING BUSINESS 
ARC WELDING 

firm li:iw prSew on Nii^erti ViJt "SJmullJlfJ"' 

Arc WddiT* luiLc i!il» bij pur bunkic-Hi ■TnBfl.bJp 

tdi'kuJtiilhuLiLrtn'FlM-taM'Cni^AlTiird li . ItcpFnt 
tb(V duAiPf I4> tlifi tmifiL Tlri n^-pr lIcK 

bPTi ii'CavKi' t4> Dperat^r ixiucb fiilEi^ TluA it 
dtj'i Dppi.iEtujr:tr+ Ihtn'WiiUt il:. 

Build Your Own 

IVrUbjr WaLrirr wLtli JIub'irL GtikipIijt 
vplt *tid tutotnclrvt; >ir flipppH. bet« ran 
cjpFt^te aar pIme, HpeciiLr i>it tht 
■pEiiilla'Hp muLtJdiC jofci, &uidr -MTEf 
rfu (q? SdOD. 

Parlablo Electric 

NfIT loir CHi CJI aiqAll Ainf'il ttr M 

lnr*E-. Thu- Jnii^l ptuliEpUu n-ru wrbrfrr 

rrEipcrli^p csD orfn. Wridu |jiicr, 

^luiFf. irifEii -currc'tit.r 

Easy to Operate 

]|fih>Arl: WfIi1>i 9 liarp “ E-IthpI ifipA'' oiVT- 
ntiDE). Till* f»h<^ir iirUllnic — witli 

tb^rllbl q-iirf^Dl t*if Errrr lIobnTt 

bpiniiililipd^ m any ctf jaur nic-ii cab wrJd 
Kiiilr’ Jiiitl tiKWntfi-ilIj;. Thti fiiJtiAprr 
Aiul imrrri rinir of obi nirdnc cor-nict pT'cIii*' 
iiiLi' ciueodL M-ttlE)£* an 

eo% Extra Capacity 

IfUrar »U "IjflE M Vrit H-rfdor^EiEm^ 
icirv lixr wrJariLt rrltli t ho now crititird 
A iLtonml If IThf tn iM:n Jf (t yflui lii;h L 

irHdliw 'wtxr'k wLthoul loi^Eid thd ak, 

Ui^n dnai'L uadoTPtand Jllpw ihiry 

1-li4 bid ireLdcE ''3 *ft«r 

UHH| Lhu pEn llobaTl, 

Remote Coatrof 

at DQ v^lm BOfll wthh Ifobnrt:. Tlilhk at 
bfinj alrt-n to foiitroL r^^ir WEfdft TKiht 
■iiji’ wotLiac pvbit. Have* ilmr, ijCFn-^^, 
apd ‘Pllinlaittpi Ihf itrod fr>r * hflprr oa 
pTorbead cr fopcaated vorl;^ 

**Paya-Fori-It9€lf" Terms 

trimlpzE t<kJ wcrinfii pialif it caiir 
for Tou to owA a. liohut vhhful 
ta yciii- TWioan *rftp nrw Tlobart 

— Ppd Hvtrr pqmhapf it without ]oap 
fPDl- Chioeh. lltatBJ. Puspehaap Pltui, 



QWT THIS VALUABLE 
MANUAL 

BifaE Fno If wtU tcH ut Iho 

Ibc rop ploji doinx. 



to Frovd 

Cnt^INnt. 



HOBAnr BROS., 

8dx M-9t, TrDv, OhiQ 

Tall In-c Tii"ro nbaul — 

{ } Huildiiij ^Iv l>^ii thirtiLl-iLit 

( 1 tllcTliJn I>iririi Wrfdi'f 



I C-rpbi^df Lf ffa-" 
KiiEiriE' DTPi-f 
1 nu Dav*' TrLil — 
ltn*y Toe III* 

f > nnitiil f-lip PrLv II i:'n« i>f ^iirrhAMi. 
t .1 ^ntl FUER Mfiaunl pp Wddin*^ Alturclird Ifiluc 
IpUa :ilji>ut Lha ii< u-^itit to di:i- 

NlJPt!’ . . . . , ■ ■ ■ 

AddiyA* . . a L ^ j . . . . . 

[otBffJitBd Ib p ?Q DAYS' THIAL D EASY TER^fei 



ofti e OF THi WORLDS 1-Ana Her 

BytLDERS OF ARC WELdBRS 



Cheaper HE/AT 

ly/Mogf rnAif 

ilew fnvimlfiin Fib Any Ston 

or Rati: 3 » H Pays Fr«e Trial 

ILfmai'Icdlilf^ iiih'fPl Iciii liiErnfi utr, 

4'jii? af B c1ip4i|i Variety uf DiL Ol>titfliabild 
evcTTii'hfre. Ifw? away wjili fnal, wmn], 
ushes, flirt nnd driiilui^rjv I'lean. uilcnt. 
nttlfk, like HAS ]iUnl. rt Eitn-L's lluttfT 
ll^im CQal ttnil rlipniit]-. TfunDf^rnlura 

fxinirdHeiJ. Md mor? getting up cn bit^ 
ter CCid, (ulntry mDrningL Mimy piitfl- 
ntailr fesEures^ No Rfts. or el’ectrktty nf^fle^ aa ipy 

onjlnAry kktctiert ranee. Easy ta install — no [lantiiSP Ed 
— ■ mii.vLjf bils In l‘Lth.4jdK bf Arty iliiiee ur* 

Cu 3 ltH jUAt a lew cent* 4 cT^y tfi opt^rAlr. 30 PAYS 

AT dlin RISKi Low intiniHluctary price aPt) ElO-d-iV trinl^ 
VUeHo htr FREE CATALOG. AGEMTft und |iim« Wfrrh- 

trtt Oil hwt MivTB moTtcy this y^^r; peoitif? Luy to havit. 
Write- for fn'c tk-unner itlTer that Klarin you In lkUJiEiiuH-b fnr 
yourself. Act PlOWt I-tMled oA Jitn-ruvud I 1 V hTol'l Dcnird pf 
rire IrnderwTl torts. BRIGHAM OIL BURNER fiOr, 3e40-J 
Porevt PxrK l^lv^rt 9tr LOUP«k NIO-. 




SCHOOLS^ 



.INVENTOR^ 



ICRAFTSMEN 



Make your 
own 

CASTINGS 



F2400'F 
0fas( 
FURNACE 



limj 



■ imwtflp, aOv«r, (aid, cdppW apd. ptticF inrtil* 
-rntlFlTABI^ 1.0 mpYp l>«ij(lliil hhd fliMPtir* articlra 



Ciit In •llltnlniiln . hKmie. 
alloy. FASetNATINC 

froEit M'rap metals: liarti, ibilinen, pifdaUi^rJ'. iewflTVi Mould rjvanpe and rmrhtnfl 
Mji*. -UMib Hpid biChlflA, Complete foupdry artii includf km* Eurti(Lr4i p|ii;TB.tins on 
'kitrlWIii' iatind imiywafll ipnlor drnifrii U(?wrr ojwratLnjr on IID >olt. all<iF¥i*tie«- of 
dufi.'t current, nfe rlay rnifibED-; (opfA, thOiddlnc Aark; 
j-D-uudry pTrapklHj pi-y-ijldtni aaod; mf rurtory fuf pm.;f |ii| ; 

WaiilnCinE rurnn-OB IhI; ailica nvouldbiJt; iKirCinif duaL 
Simple BPd lafc aii ^ ma j^Ukto, No exMricoEe pEOAUary , 

— ■o'Hfiirtkina FEpInlji Iwo.parl nACniliiina nnd 1oat iTni 
tnotliod; al^ lio>r to put po a^tUi. |Kkttn|i_ ooiar inr Lijcttufr 
Apiah OIL {«allrkfa. 

rnw-nJo Shippini Wfichi 

MiS Capatity Wc«kt CapaciLr 

m G fUL jp. zi I ij| iho, 

3.S3 lien. in. lOlba. 1 Ibn, 

3SJ f4eu,lli. tV&IbB. ft I bn 




lYLap F.-iD'.B. ICrniHr^v 
" r|-ie for frff pinridar. 




Cii"*'k ur iTurJi^v amapUiftlii. 

City. Mv. r.^pWiii'rhaF 40 *-O.D. U. 

KANSAS CITY SPECIALTIES COMPANY 
P. O. Bok No- &A 22 Kan»s City, Mp., 




FREE! 



WHOLESALE 

CATALOG 



Haf5! 15 eelliniT tJtane : 30 
Hidrtejf makinK ideas; 4000 
world wide barRaiiis : 260 

of bi|f viLlueSv Also 
showa tou-notch prizes : busi- 
nefia stimulators. All at rock 
bottom wbal^^ale p r 1 c e h. 
Salesmen-Dealer^. Obtain this 
ffiaeiTiHtin^ Book Of Oppof- 
tmiity FREE. Write for it 

luday. to 

5P0RS CO., 7-]l Kail $U UCeilx, Mbi. 




WORLD^S SMALLEST Radios 

J'iiit q — Yi't. -=.N|lV V Hra. flu* a t j'-' , -t tpha 

jwr(onn(uiM:l MhIcul JitlLT l\ LQL D.it f-'F-A K K Et 
r,nd AlilHIXL.- Ha« Kruadriiat. ami h];nr( W^lte htiiiff-r 
f-impila W L-L*mi*. Idf*i for Olbf-p-. , Urf- 

r^oins^. Cull«ii, Traitera, ?tc. a^tljerq- model hqa 

li^iq^rkw i?i«Hle eaae for ,ua* ui, f Boste. * 4 ^-. fcJwtrL 

ifrodul UEiM ] I tl % Jjlt t .C. 1 1 .f. Eit JiBT iniwf •( kjliul |>artaf<]r IG.Ill. U'iiod anij tn*Lfd 5(]f n 

CauttEfie* fur Uint^rv modrl til. Ill fKtn.;-. SEND 

1'^'' I'^'-i'lrirLn ri.tlahi-.E *ji dflil'.-wj.-- Cifiri-Elc NtlW ! tjI'A Hi MT ]-.:i: JJ, 

TfN YTONE RADIO eORFORATtqN* Dnpl. F-S. Hfbr. 



BUILD 

CLOCKS 

fpr 

PLEASURE 

-PROFIT 




rh>5-k* ifa hkfi peifiad in yfril enn 

idUl'ae thEm or ciEetFifyina 



Hnll 

ttap-kl- lAAd mP>fHY~ tiL _ 

ajirlnff clofLi. Olnw brinei drawln* oi npcRii 
bull! Crnqdr*tbrr Cnsa whH ’^OW" k«k prklnU 
hnnnk. denk. aprini. EDECl RIC pbime.BA^ 

TEIt^ CLICKS froEn fl,*l.i. Itall clDch. RrpH 
WTifhl Chinn* mevamtnit* fr^nt ftSrSS. -noih 
KUEMFEL CHIIVIE GLGCK CD. 
■uUdlitf CulT«rtta«ru. Ipurp 




Earn Cash at Home,’ 



wt M. M. -4I1T4 ter rxrepllonal ^'rtMiar crap" 
^iniOW-KIKC nuiEliroomsl Bdr free pLrUire Iwok tdlla 
If your cuLlart Phi.HU hnim nuiLalile. Wf fumiftit 
utaliTlnls, huy nil fropn. Write imlpy- Eat. lOOB. 

United C«., 3B4R Lincoln Av.. Pcpt. 3DR. ChiCAttA 



TDAILEII BUILDEIH 



Irfrtvefit pfif*® In iiiduiiiry for windcwj;. 
i.H3Ut>Lrrfi. llfrlnir ilevh'ea in id otltpr tleniA. 
Send Joe for 40 fKajje llliLaLmUM cataluff. 

MARVEL TRAILER PARTS tO. 

]g.p$.Q C«|pi>tinp OEtyg.i't, Mich. 





MONUMEHT 



B«t Ganuirw IWnrbh or Gnmit* 
$KLl(up.DiFiV'tbv^1;LQ.T/LiK' lYlm 

U. S^MARBLf « GRANITE CD. 
D*pt. A -IS* ONECO. FLA. 




FraliNl Paid 
Er#cTBd If 
dnaJrpd, Let-, 
tered. GLiUiLft. 
t*Cil. I'liby^ 

■ ■Adi 3i].l4, 

Wrilc for Bit 
Fra* Cat*]«i; 
and Ba.mp]«n 



MOTOR SPEEO R£OUCER 

tlDlia 14-4 to 1; Balt EtefuiBi;; -prhiCe mEtal baiMltif; 
t'llini iin -to H If. 4^. Lqiii|kpM mltli fidrl-lon Cluteb 
for avtvloid -ttTb|*<.-tli:in- pnEhiallr aold fet 33l^,m. 
Inar. wide. 9H” bijth. -CIquc out prirC.... Ctl fiC 

.-41-nJ/in- Pnli» .tf rop# Pji nl i^il-U p CdfcidC. 

NATIONAL ELECTRIC TOOL CD. 

3-Cd Mf. WA4liinit*it RIkd... P*At. Si. ChJcH'i NL. 







Around the World in 91 Hours 



<Cpntintled. frOM page 327) 

trols, carburetor heat controls, propeller 
''full feathering"' controls, trim tab con- 
trols, fuel-tank selector switches, dual 
magneto switches, w^obble pumps for the 
hydraulic system and fuel tanks, fuel flow- 
meters, dual controls for engine cowling 
cooling gills and throttles* 

These instruments* despite their appar- 
ent complication* enabled Hughes to know 
a great deal more about his ship and the 
atmosphere through which it was flying 
than Lindbergh or Post could possibly 
glean from their meager equipment. 
Knowledge of conditions enabled the 
Hughes crew to adjust their delicate high- 
compression powerhouse to its highest 
performance, thus making faster time. 

In addition to all the aviation instru- 
ments, the Hughes ship is equipped with 
the most elaborate radio apparatus ever 
installed in a non-commercial, long-dis- 
tance plane. There are three' radio trans- 
mitters and seven radio receivers by means 
of which the crew was able to keep in al- 
most constant contact with flight head- 
quarters in New York and radio operators 
on land and sea. 

The radio expert in Hughes^ crew took 
constant radio bearings on shore stations 
and on ships at sea and, in addition, two 
navigators constantly took sights upon the 
stars and calculated their position with 
this information. By checking against each 
other to prevent errors, they were able to 
give the pilot a fresh and highly accurate 
position report as often as requested. 

While the navigators thus kept the ship 
on a true course, the radio furnished con- 
stant weather information which enabled 
the pilot to select the best flying level. For 
instance, between Paris and Moscow, 
Hughes learned by radio that ice was 
forming at a certain air level and climbed 
to 17,000 feet to negotiate this area, thus 
avoiding one of aviation^s greatest perils* 
At that height, the oxygen tanks with 
which the plane is equipped were brought 
into use. 

Hughes probably received more com- 
plete weather information at every stage 
of his flight than was ever before supplied 
to any private flyer, thanks both to his 
elaborate radio facilities and to careful 




Like A fine pipe to a einoker, 

4n Atkins Silver St^el Saw gives a feeling 
of satisfaction and confidence to the man 
who uses it p * not only a taper -ground* 
mirror-polished handsaw, but Atkins Blue 
End Hack Saw Blades* small Circular and 
narrow Band Saws, in a complete range* 
Their quality and kind of work strike the 
light note in equipping a home workshop* 
A 40-pBge^^HowToDo It'" Book gives many 
valuable workshop kinks. Sent for 10c. 

E. C. ATKINS AND COMPANY 



$* Illinois Streot Indlanapellii Indians 





£asi7y.*Ejfpertfy . . Cheap! vf 



.just brush it on. DcixKii tshea vy , 
durahli^lnyerof mcLnl hyelKtrot- 

pf>rtnan4^nt — equal to beautiful 
work of costly tjiDK outhte. JVen-itffictd — Portible 
— Hattcry or kouai'holr! Current. Taie It to Ihe 
lob. No dlsnianUlnK . . . pJatP wtiero aniil wbiit 
you wiiut, Outnt in sturdy cssf", coTOiilett! for In- 
SL^nt oKD. Junior Battery Model: fb.SS. 
Heavy-ifuty I*ro/ef3ianal Sett ttjt tv S27.SG* 

AGENTS WANTED; 

Yoq cm DHk« AlMdr pmmT pUttna for otJfacn. 

WARNER ELECTRIC C0MPANY.%n 

36D No. MlclilQan A^enuG. CHlCAGOi ILL- 





trhikrrj Hncuur iriiMl*.r4 

iKiat. .ItiLI cl.M.I-. 

LOtiMli'L' I 

tNd orji(iii4Lor i.>i tiifi 
Sum l<l-“ 4 XTi'' 

Wi. tLi lipw tt* (( aItl 

No ^tkiu. r kj ii<i1 .Pii 
ijT rround. aalnr IciUiL 

HAl.f I'llE UriKORT, P-ikE LTh- 
b1m dn urine* oC any yehiHr 

4. .yi ri... .11 i I*’... Iipi..n.iip# 

Id »TLta [Kralacc- 

THG tViUSSei-MAN t^trOOUCTS CO. 
UiT-0 It. ClaliP' Av*., Cl*nf«nd. Ohio 



fContinued to caiFe 143A> 





TERM 






[RDI 


OFFikS BIG Mt 9 Fm 



y ' 

EXCLUSIVE TERRITORY AVAILABLE 

MHtPEJT TttAIhllHG CtVfN 

TtrtnEttrt dD &0 mllli-Wl dejUans damilRS' nnnu*l]y 

jiiiiLk triey iiisuon^iiiJii’ rii-mUly. Oemand fi>r 

tHlClrnt Ttmiltfl fflistiul (rhlnjUJ (irruiiiK nil 
IviwA or yrocKfrly o-win'ra. Our . 

t rjhitnfL«>iit meLhrK! m.iktft It pd"«iJ»io tor J 
liiexit^rLmir-cd tOO-il lo Ifcwn-TnE Termlt-a i 

trol sni] apply irealmcntJi. cuflT* - -»r 

miU-nl for 5 yjMirh. EjinUPjr* 01 > to 

AAQ.DO or muTfr Oil ft SlUffl-P joti. TfSlini- _ 
ini^ Jil’id eKCll«!5lvv ttjrt-itori' (o UnWO 

^vttp nuullfv. WHOP you otftrt prtvf 
win bij pisi^d In your iMal -ntwhoaorr dn- 
pouni^Liin your auiioln tnmnt od Tajinlt-e t nnLroi 
Onorjiot-. OUior pd vortiii*moutH w|U foJ- 
|ciw ■dciicrtPlrijr IH* aer^ice, Find out 
About tblB whoto-HoarliJd co’operatlon t»l- 
Kive youi Stud today for ill tho ifertif- 

EXreftMlTAL CHEMICAL*, INC. 

D«pL XL &L HIhv> SL, OiytOO, Ohio 





MOTO-SCOOT MFC. CO. 

ra i. wtiiHi iiii,. cuap. iha 



Wliy atay at homo whon y 
can travel mi lea on a si 
loll of rraaoIJne — -can set c 

ttie fluii!«tilt]-i? niul Fofrefltilpif Hlr. 
Clieapor than tvrtlkitiK. than street 
cars or liussaa. TltrilEing, txhMnrat'- 
Ing', healthful arid ainart- Until 
you've trtetl thin latest ■! E'l’elnpment 
In perKonal trajifl|ioftn t Ion. you Jufyt 
don't know what real fun (a. Lilpht^ 
fnat, oarufre? — no parking worries^ 
no garage expenae. Write 
for catalog ahow'lnp Soloa, 

Doom ( Willi; pnfifR'nfrerHitlo 
car) ami Delivers' mod el Sn, 




BARGAINS 



Send for yoor F'REE copy of Jim 
I^TDvn'B BEg Pall Bargain Book 
Today* Start aaTlnfl' money the way 
. . E^yctvthio 



1 othera^do. 

nu^Bitd" 



Jyctvthlag fortha 

L Hdida . Jifn Brem Paja Ftjljdrt 

and PcietAjpa.. WrItA TODAIn It ■ FREst 



JIM B»OWH . . , DEPT^ 344S 
CI*v*UnAr OM« or MampMa, T««B. 



«;V!V 

««;si 






Miirvi-ILikii.'i N'nv rntriiUtiu iiml 

liiiii 21 1 1 £<fl' 1 rrlil^ Irrjbs t.ik<' 

tluiirtiiilwil, 2 .' ciTLtH n<Kt pxlil, 

1 ‘al. ii3:plJ£'i^ for, Sftinl 2 ls(t:rr. 

NELSON ELECTRIC CO. 



S, DsartHifn $t. 



Chicaoa, HL 



Puts This All'Purpase 

ElECTRC ARC WELDER 
IN YOUR SHOP.' 



TEN-DAY TRIAL 

Guaranteed: 10 Months to Pay 



luF I'L-x.,- ip,vi*ni- 
p reuLur ■ 



Jinw. f'lr ILrrt time, 11- 

aaJ fMtdty nlfi^nl u Cm-miitEta miiiuii aerrwA fer niAE^ uiac-turinf. 
^t^Aifite-iLniMi rip^riJi^QDtaL u,r tryi^hf ii‘,jrl«. F ,jlt hji,^ hi»vr-,]LLty 
Are W'Jdtf — Cot,Lii’i<jiiiin'<|tii Model ISO.FFJ — >'4un iar mily :,!3^ d. Jiij-! 

1-tiiA Ejfeifrvpy oE AiAfliiiiA cOhtiDf J35HWK1 W Sl.tinaOO. ill rontil" 

nnd D.Uiai.ii. hnt. hnndlo cverytliiDr froia ftAdcri iiid IIrIiE ihiKl 

lurLil t-o nniHor blKki nn,| li^ry fliMHUS, ^l«? IIih luf fcjUtsrini 
AAd brniinii'j 

VWaKS Ol 4 UO OA ^fV'VOLT a.C. WAITE FDR Z 2 c A DA V FUUV 

Blin-ply iJiid inlo ] lO ist fl»- Bt„b iKfowIth nirar ' 

pjrclv Aj Vr p«H 7 iLrif -K>fikrti CiMti -Mily Ttroni^ l^n yaiiP fnt 

tl tirt rviL II ■ _ 

(j MwtcL 130- 

.. Fia AB'j 3 ic- AJ.J 

rwU, lull lli*4r;jrlltjr* tfc. Nothlii* A-tlny Iftnili 

cIm- buy. PuH>‘ «uBbiahF«<j. Wrilq l^id^yl 



uiif' ra.li Eiir< niiiijLy. Oonieii Kimptft# i 

with Krtmrl. Hwtrwln Emld-rr. Vudiiic 






COMMONWEALTH MFG. CORP. 



DETAILS FREE' 






Attention: Compressor Users 
THE SMITH AIR COMPRESSOR 
cuts the cost of compressed air 

If you \m a pomufewior. by all raean^, inveetigat* THE 
3 M FTH. Powered uy a FOftJJ MOTOR It glvcg amooth, low- 
ro-?t i>erforciiaune- Uae^l the world uvar to replaiio large, rum- 
heniume comprefu^nrH la a majority of work 2 *ucli ae drlhliig 
ruet. iircfthliis i> 4 ivementK rlvettnw. aniad blaelLiig, spray paints 
Ing, metnLiLjiihg. atid general use w'ltii poeuniattc tpoi". 

■ft Ith a Ford Motor and i?bop tactlldeH 
you ['an astombte Four own com- 
pFeawr. We wilt furnish a Kinlth Com- 
nrwiwr Head and Aci*e™«Hda with 
fiiiitrurLlohji for naountlng. Write 
DejR. li for detaila atalins tbe uee 
you have In mind. 

GORDON SMITH &00 .in«. 

Bvwllns Gr««n, Ky. 




TRAILER BUILDERS 

ISend 10c for our Eateot HeLuxe Tnuler plons with nil the mud^rn ImiiTOVe^ 
mitbU kdowa m IraiEei- bdLLi:leT:!i, We nipnly everyth inf at bafynkn pritw. 
Our new trailer supply ■fatalot (lartcMt And iiiMt- cojutdelet lb ffOO, 

MaUnu! TfiH*f Eqiiipiiem D 4 fl. P-!, 7 H W. WiinniB An.* Mifwaahee; AUs^ 



SAVE OVER ONE-HALF! 

Tviicwrl tOns^llVP I Iratpri; — A ildcrs — AddT'T'jiMOi^ini n F| a — II ffk — l>tr ■ 
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dsv. w'rUo far niLnicyT^avE cik- inffirrnHtmn Indjir- 
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OFFICE. MACHI NES— Care 

tukd oper^Eioa of S0 dllfmEil iikiliof. Tj^da— 1 * 1 ^ 0 rp, odJuiE mticlitDO". duolk'^tcrtA, 
el«. Otdp book tiTii iJJ u R Lrs L ■ 4^.SfO piHl phhI. I 

POPULAR MECHANICS PHES$ 

200 Ea«t Ontario Street Chluga 
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TUnN TREE* INTO 
money with a BELSAW 

Thr™ cnpiprltlos: lO, 14 end - 

StO It- AnnjraU^ wurus ixfji lldv^i^ 

llacid Dr iN.FwC'r fci'tl, liLiiie ,an low 



pDwur— MiUby owiii^rs un-e otU auio -enplDOr 
Phv> for itself anieH'F"-LtHiufl*nd3 in commn* 
rial iOTVIce. D\i»Tywhere. writn tar free lumber 
hartddOQh And catalog nf ml Its. BuDfilleSH tools, 
■aw tebleid and wood worli ini? c^iuipmeni. 

I DoIhw HtAcDiInvrV Ca*. SUO-'Q Dovldsan Dlda.. KaihaA City, IWo. 






FOR TODAY’S 
BIG 

OPPORTUNITIES 



List Sent Free Upon Request 

POPUIAS MECHANICS PRESS -200 E.ONTLRiO ST.CHtCLGO 




HaveVburOwn 
Boat Jh IS Year 
or Build Tlietn 



FOR 

PLEASURE OR 
PROFIT 

KoA h>vt JuiLtFsE boAt rou'TO bI — atb — >D|- 

ed' — po-iret, ml. Dt — *4ld *t wwJr botteHi cwl, 

pliA ll>e fikn <4 bvllding. Maks ■ Dice pFDfit 4( yt/H a-adI 

ti, hIL Cot tli« 

BOAT BOOK— New Edition 

Tllla Fbjeioiu beak p-itli 4 ww added, aliqwa ertctly 

Jiaw t>.h ifuUd I A die'etvnl f^euUr baaU. i^WiF-by-tbea Fo- 
rtrocLKMiA wiftli bibDdjihda ol pkituraa- ul ptuA, 

iivEtboda s[id jtiaLHulA. Inclcidsa tiicm|rF Ju'drDplAJva, Ib- 

litiardi, oLit^tHiarda, m3hi< and eeciviul bpai tii cit¥^ on 

CAT. A Ik. old motor for m^cl 4 io um- und all hwl^a 

Itrtno. pilot tidn, boat kink*. tuTiKs-Uon tDktf. etr. Too 
can't BD a-ltHiic. 9[Wi.'haBv' prepAtwl for Ehoae with limited 
1.^,1* ind a1e 1>], iS-ie* otilv Writ* lor deKTipUs-O 

FcHei 5< Did^r DOW Mtif\ my poKUnan oa dtHMery* 

Popular MechaniOi 
Press 

Rwatn aixe 
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^ Continued from 1 41 A) ^ 

advance planning. Before the New York 
takeofTj Hughes was handed a detailed re- 
port of ail the weather conditions over his 
Atlantic route. This report was prepared 
by William Curtis Rockefeller^ young me- 
teorologist of the California Institute of 
Technology who has given Hughes the *‘go” 
signal for most of his record-breaking 
flights in this country. 

While the plane was in the air^ nine men 
in his New York flight headquarters an- 
alyzed reports of weather conditions in his 
path, transmitting this information to 
Hughes by radio at regular intervals. 
Weather information was available every' 
thirty minutes while the ship was in the 
air and detailed weather reports were sup- 
plied at every stop» thus enabling the crew 
to plan their flight possibly hours in ad- 
vance so they could take advantage of ev- 
ery favorable wind* 

Contrast this elaborate weather cover- 
age with the limited information available 
to Lindbergh and Post, Lindbergh had a 
report of weather conditions over the At- 
lantic as they existed before he was in the 
air. Once in flight, ho had no way of know- 
ing what changes he might encounter. Post 
was forced to rely mostly on whatever 
data were available wherever he happened 
to land, 

Hughes’ plane w'as the result of many 
months of experimentation by the coun- 
try's foremost aeronautical experts* Its 
base is a high-speed Lockheed monoplane 
introduced a year ago. After purchasing 
his ship, he called in technicians to whom 
he outlined the problems of his proposed 
flight. As a result, the regular engines 
were replaced by two specially super- 
charged motors and other details \vere al- 
tered to compensate for changes in weight 
distribution, flight characteristics and oth- 
er features of strength and performance. 
All the work was done in secret. 

From beginning to end, Hughe,^ and his 
companions left nothing to chance. Sci- 
ence was the invisible pilot sitting at the 
controls* ever ready to correct any human 
error or warn of any possible mechanical 
failure. Without the scientific achieve- 
ments of the last decade, Hughes in his 
$85,000 plane would have faced about the 
same odds as Lindbergh and Post, each of 
whom .staked hLs life on his own skill as a 
flyer— and won. 




Tlropw old bundlngs. M&lte newr conetnictlon more per- 
lunnpnt and attractive. Plfletie Colorerete la waterpraoted* 
Tl with any masonry surface. It hlls al! craclts. 

it can he." applied iP any thickness aTiel In colors, 
Full)' proven hy over 1« yeara' nctual use uniter all con- 
ifitiona and every cLimateK 

OFFERS BIG EARNINGS 

(Jw'ncrs cvcTywhero want to enhance present valufra. With 
tills iiiadiine yon can aupply thin hljf wQltinp market 
with permanent Colorerete at annazinnly low cost. Opera- 
tors report cost of Sc and nrii per hq. ft. and sell tip to Tc, 
SoiiKi have paid for llteir cnulpnipnt from Unt few jobs. 
Miiehine capacity up to 1,11% «q, ft. p^r hour. 

Oct til# facta. Colore rete Tt^noku tell thp whole atory. 
Write today. It may rtieaa husineaa Inilepen dunce for 

COLORCRETE INDUSTRIES, INC. 

S7II Ottawa «ve. Holland, Mich. 
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SOUTH BEND 
Back-Ce^r^d 
Screw Cuttijnn 
PRECISION EATHE 

This 3-lticK 
South Be-Rtl 



No, 41S-YA, 9^*^ owing by S' had Workahop Bancll Lfttha wilt 
Horirontal Mintor Drira, h.p. ReverHing Switch, B^lto 

and AdjUtflabla Belt Tensioii CcuntAreliA^ Soulh Bend, Ind, 

it^S Dow'jt — $7 Monthly fot IS Months} 



$117.00 



Enthe Urfcd hy: 

- MANUFACTURERS 

- TOOL ROOMS 

- LABORATORIES 



B ack of the 9' x 3' Precision 
Lathe is a record of 32 years of 
fine lathe building— a record 
which industry the world over recog- 
nizes, through continuing purchases 
of South Bend equipment. It is not 
enough for the 9"" x 3' Lathe to be 
just a good lathe^ South Bend's 
standard of mechanical excellence 
requires continual improvement — 
refinement. This lathe is the finest 
value that we have ever offered. 



Features— Twin Gear Reverse to 
lead screw, Ball Thrust Bearing on 
Spindle, Automatic Longitudinal 
Screw Feed, Precision Lead Screw 
for screw threads 4 to LL2 per inch, 
spindle hole taking collets up to 
i^edsion Cut Steel Gears. 38 
Attachments are available for mill - 
isg, grinding, draw-in collet chuck 
work and many other jobs. 
SOUTH BENB LATHS WORKS 

633 E. Madisoa SL, South Bond, tud., U.S.A. 



i MACHINE SHOPS 

- Automotiyo 
Electrical 
— Ggrt Smiths 

- U. S. GOVERNMENT 

♦ SCHOOLS 

' HOME WORK 
SHOPS 

* INVENTORS 



Th« 9" X 3' SouiK Bend 
PrvcisioTi I**th* daes 
those oporfttiona; 



Setid Coupon 

FOR THESE BOOES 
Lat«at and mofit auliiDiitatiya 
injtnichQQ 

and op«J4tion. Valuable 
•hop injorraation. New 
lion "How to Run a Lalhe''- — 
with. 12d pa^s and 350 il- 
lnntraBaiii]+ Orer 1, 5CX),000 

coplBB q£ this book in nsfr. 
Catalog Ho. 46^A illaHtrates, 
desciibes and prices 9-in&h 
1 athe in 3' , 3 , 4' and 4 * 

bed langlns and B driVAS, 



LATHES ARE STOCKED IN PRINCIPAL CITIES 
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CUnrtli*^ OLm — T h« BvriKThlf Hoichu«rF Coapuj, loi^ 22kd Slnri 

Dklldi; T«u — Tha UicliiaBfr SiUi ud Supplr Cwpuy. |bc., 2134 Uub 91ih1 
D*dw, Tbi H. L. Bua Ukcfclbig [tqc-.^ 1 ,b 61 Aci|uk«* StMl 

DtHdtl, HLcLkju]— Tfci Lm Kacklkair Ug., OS bd IvUihjob Avmik 

H«ut«i. T««i— Iki WMHirtiMH (hLu k Caapui^, i«, il7 PehIdb Amuk 
Lot CiJ. — EccJh d: E>BTUa HBckiucy SrbIi fi- Avntui 

KUwBiiiM. Wi»rtmM»— W. JL VhU M«fluatj^ ISU K«lh Idli niHl 

Nrw folk, ff«f Taik^Tfci. C- CUty CwBipuFp lor. IN Cuiri SItmI 

I^iiImMeiIu*, Pi»b.— W. B. CropRar, Jne.. t3B Kortk Ttldd SItmI 

PKuiUDd, Dt*^— T hB l^BcblBuy Q^p^ar. lae., 2DB $o. IVWl rim Ahbub 

Pimnditc*. Hbwh T- A ^ Co, !«.. 171 F^h SIimI 

K™ T«fc— Tk« D^n 11 K4<k4Mtt 5lfB*l 
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WukitAhw — Sku Hicliu]»ry Cob^holt. Ibc,. ITll Fkrrt Atbajpa,, 
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HE WORKS. 

South Send, Ind.T U.S-A. 
How to Hun a LalHa,^' 23c 
W* Workshop Catalog, Fi«a 
Plan 

Class of Work 

Name 

Addrasa . . .......... 



TURNS— BORES 
— C UTS SCREW 
THREADS— FACES— 
DOES MILLING. 
CHUCKING, REAM- 
ING, DRILLING, 
FILING AND HUN- 
DREDS or OPERA- 
TIONS IN STEEL, 
IRON AND OTHER 
METALS. 



There aye B ai>aa d£ 
South BendLutha* — 9', 
ir, 13", IB" and IG" 
awing with bed lengths 
3' to 12'. In motor or 
OQU titeraha f t drivas. 
Priced to $]B3D- 





Yourself and Your Pocketbook 

ivith THIS 
NEW BATTERY 

THAT LASTS 




LONGER! 



uilt as a rcsuk of a 9 year study of how 
people drive, and how their batteries petfonn 
under every possible coadition, this Willard 
does all the things you've always 
wanted a battery to do, and does them 68% 
longer than the average of over IQO other 
brands, including all the best known makes. 

It atanda up under the strain of hard, fast 
driving— day after day— without flinching. 

It carries the erfra load of radio, heater, 
cigar lighter and other current consume 
ing devices without losing Its punch. 

It gives you maximum pTotection against 
failures in vital emergencies. 

It is capable of standing more abuse — 
more heat— more joiting and more over> 
charging than an ordinary battery* 

AND it will crank your motor to a fast 
start — time and time again — regardless 
of the weather. 



For this new Willard engineers have 

developed a new type of Thread Rubber In- 
sulator which is inserted between the plates, 
A combination of latex and cotton threads, 
these new Willard Insulators are porous 
enough to permit fast chemical action yet 
tough enough to outwear the plates. In com- 
bination with the specially selected materials, 
and the exclusive features Willard builds into 
this battery — these Thread Rubber Insulators 
give the "'H-R” its amassingly long life. 

If your car is one — two^-<>r three years old, 
the slight difference between the purchase 
price of an "H-R” and an ordinary battery is 
the biggest bargain on the market for you. 
This smaU expenditure is sure protection 
against a larger one later on. 

Be on the safe side I Protect yourself and your 
car with a Willard "H-R". See your Willard 
Dealer now! 



WILLARD STORAGE BATTERY COMPANY • Cleveland - Dallas ■ Los Angeles - Toronto 



^ WELl.A» 



ASK FOR IT BY NAME AT 




YOUR WILLARD DEALER'S 







flAqrshoIl Wqyne, Olympic Champion, 
gives a brinltmt performance 




SWAN DIVE— 1 he easy 
and 

of Marshall Wayne's 
descent depends on. 
incense muscular co- 
urdifiattun and cast- 
iron nerve controL 



HAIF-T WIST — Split- 
second liming — per- 
fect form! Naturally, 
^'ayne can’t risk jit- 
ters. Disciissidj^ smok- 
in; 5 , he says: 'Camels 
are ea sy o n ni y nerves/' 



JACK-KNIFE— Bronze- 
shea c h e d muscles 
tense in the blue — a 
thrilling panic aloft— 
an arrow I ike Hash 
into the pooJ^ leaving 
scarcely a ripple. 



JNTFftMISSlON-and 
a Camel! "Always after 
a strenuous exhihi- 
lioji/' says champion 
^Inirshall Vi'ayne, "i 
smoke a Camel for a 
very welct>me 'lilt'!” 



— And now^ MdrstiBlI Wayn« 
pau«ei for a mom*nt to antwer 






riOPLI 00 APPlfCIATI THi COSUIEIt TOftACCOS IN CAMIl! 
THir A>t tHi LARGEST- SELLING ciOAiirn iw America 



ONE SMOKER 
TEUS ANOTHER! 



Kl/IMEkS AliBEE im'H ME ! 



Elnora Groan to ^uosfioni 

'"Ar« Camel cigarettes reolly 
different from the others?''^ 



'■J cefiainlv tio find 
Camci»diS'?rem, 'Norii— 
and ffLhjniu ntid ri,v a n ji 1 es . 
Camel* are hu mild — la 
easy on ihe ihniat. Vec 
rhcy’ve jeot plenty c»f 
rich taste. And ] can 
smoke asmanr Caoielsas 
[ vrint. They never lire 
my laste me iMinpy. 

Camels don't hmher my 
nerves a bit. Besides, 
dnrini; and afeer meats, 
Camclii sore help my 
dijtestloii. Camels aj^ree 
with me ina/e^ofwQyar' 



smokinic Camels, Mars hall. 
Do you find them 
fereni from 



"THE BIG THING," says Henry 
Picard, ace golfer, "is how' a ciga- 
rette agrees with you. Camels suit 
me from all angles. Camels are 
mild — easy «n my nerves — 
they set me right. 'I'd walk 
a mile for a Camel 1 *" 



''MOSr DIVERS I KNOW smoke Cam- 
els,’' says Murshilll ^K'ayne, iron 

man of diet American Do- 

inJB Squad . ' * M 09 1 expe n s hiix s pre- 
fer Cilamels,*’ says RanitfordTfiii(jtSi 
famokis marksman. Keuplu in every 
spi3 rt an d occu pad o n look t » Ca m ^ 
el ci'jtarettes for rbe real pleasure 
in smokinj^. Tty Camels youj-self. 



Camels arc a matchless blend 
of hner, MORh 
hXRENSJVE TOBACCOS 
— Turkish and Domestic 



(%<Iiyrlrat, 1 S 3 H K. J. nKVDold* TUiUcv 
CMti|i«ivra Wlii»LiHi.Spl»m, N. C. 




